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Relating Your Company 
to its Competitive Environment 
by ANDREW J. HAYES and PAUL E. BRODRICK 


yeas ARE MANY excellent approaches to long-range company planning. 

In this article we will review, by way of a case study, an approach which is 
being used successfully to establish the basic business characteristics of a 
company as a reference for planning the future. It involves a searching 
analysis of the business characteristics of the industry, company and individual 
product lines. We will concern ourselves with: 


1. Product line market characteristics 
. Return on investment 
. Manufacturing industry investment, profit and. volume charac- 
teristics 
. Company and product characteristics 

Regardless of the technical competence behind a company’s long-range 
planning program, it is little more than academic exercise unless it motivates 
company management into action. The presentation, therefore, of the resulting 
statistical information must be understood if it is to serve as a basis for action. 
In order to be understood, unfamiliar statistics and facts must be related to 
those with which management is more familiar. For example, to say that a 
given market for Product X represents $100 million sales means little unless 
we realize that, while the market has doubled in ten years, our company’s sales 
of Product X have risen only 30 per cent. However, once familiar ground is 
reached, comparisons are bound to follow. 

It is suggested that a company analysis start with the general picture of the 
overall market and industry characteristics extracted from public sources of 
information. With *zch information as a background, the picture is gradually 
narrowed to successi’e levels of primary competition, the company, its divisions, 
product lines and. finally, types and sizes of individual units. 
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Marketing Characteristics Require First Attention g 

In the long run, decisions concerning cost reduction, profit improvement, 
manufacturing capacity, research, and product development must be made in 
the light of anticipated markets. Unless the marketing picture is understood, 
the ultimate success of the business is limited in spite of excellent engineering — 
manufacturing and financial administration. On the other hand, when markets 
and marketing methods are continually analyzed, the efforts of the other 
management groups may be considerably more productive. Some of the mom 
important market characteristics to be determined for each product line are 
suggested in Exhibit 1. 





PRODUCT LINE MARKET CHARACTERISTICS 


1. What industries buy our products and those 3. What is our competitive position now and what 
of our competitors? should it be in the future? 
a. What are their growth, cyclical and a. Percent pen tion of k by 
seasonal characteristics? size and type in units and dollars? 
b. What ic indi s reflect chang b. With respect to other factors such as quality, 
in their requirements? styling, service, pricing, patents, customer 
ce. Where are they located geographically? acceptance, and breadth of product line? 
4. Who are our most desirable prospective 
customers? 4. How specifically is the product bought, sold and 
distributed? 
2. Based on the above, what is the present and a. Original equipment market 
potential market by location, size and type of unit? b. Production market 
c. Plant maintenance market 
d. Replacement market 




















EXHIBIT 1 


Marketing management has a very real and complementary responsibility to 


use such information to secure more profitable sales and markets. The continuous 
planning of which products to sell, item by item, location by location, and 
customer by customer for more profitable results is the challenge to marketing 
management and goes far beyond conventional concepts of the selling or dis- 
tribution function. In summary, a thorough understanding of a company’s 
changing markets is the foundation for all decisions pertaining to individual 
product development, plant capacity, company acquisition and financial planning. 


The Make-Up of Return on Investment 


Once we have a grasp of the marketing picture by line of product, we may 
turn to the financial issues. From the corporate stockholder’s viewpoint, the 
measure of his interest in a corporation is primarily based upon some optimum 
combination of his investment, dividends received, market appreciation, safety of 
investment and, to a limited degree, certain intangible values. The measure of 
return on investment from the overall corporate viewpoint is frequently extended 
to include not only equity capital but also the capital provided by long tenm 
debt. This inclusion of debt capital along with equity capital as the basis for 
computing return on corporate investment is based on the premise that busines 
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operations should generate a return on the total capital employed regardless of 
its source. Another accepted measure, often closely similar in application, is 
return on net or gross assets. This concept is based on the belief that operating 
management is responsible for earning a return on all of the assets entrusted to 
its care, regardless of source. 

Let us assume that we wish to establish a long-term business objective expressed 
in financial terms as optimum return on investment. For analytical purposes, this 
ratio may be factored into two other ratios, per cent return on sales multiplied 
by investment or assets employed turnover, which result in return on investment. 
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The ratio of asset or investment turnover is as important as per cent profit on 
sales in determining this result. By isolating the revenue and cost elements frat 
the asset or investment turnover elements, we derive a more direct un é 
as to why return on investment fluctuates. An example of the equality of the 
basic factors which govern optimum return on investment is shown in Exhibit 2, 
It is apparent that much of the value anticipated from cost reduction efforts may 
be dissipated through failures to make optimum use of the company’s assets. 


Industry Characteristics 


Just as the characteristics of the individual company may be reviewed and 
projected on the basis of the return on investment factors, so also may entire 
industries be studied. Each industry or industry group possesses certain charac 
teristics which may be determined from analyses of information from public 
sources. Although such information reflects composite statistics and should be 
reviewed critically, the reasons for the characteristics may be investigated on an 
industry or selected company basis. Comparisons may then be made between 
one’s own company and the industry or industry leaders. 

A recent analysis of industry characteristics resulted in the relationship shown 
in Exhibit 3. In this instance, operating profit on net assets employed has been 
used as the return on investment index. Again, Exhibit 3 illustrates the impor- 
tance of asset turnover. Note how the relatively low percentage of operating 


profit to sales is compensated for by the relatively higher net asset turnover in 
the food and apparel industries. 


Industry and Company Proft-Volume Characteristics 


Although the industry figures included in Exhibit 3 point up some of the 
general differences in basic characteristics affecting return on investment, they 
reflect what might be termed a static situation. The term “static” is used in the 
sense that the ratios fail to give any indication of how the factors vary with 
overall changes in revenue of each industry. If we are to understand how the 





OPERATING RETURN ON NET ASSETS EMPLOYED NINE MANUFACTURING INDUSTRIES 


Operating Operating Operating 
Industry Profit Sales ™ Assets Industry Profit Sales . A 
Sales ~*~ Net Assets Employed Sales * Net Assets 
~ xX Turnover « _ % x Turnover - _ 
13.8 1.19 16.4 Petroleum Rig. 11.2 83 9.3 
12.9 1. 16 15.0 Machinery (exc. 
11.8 1.44 17.0 electrical) . 1.41 
11.8 1. 26 4.9 Electrial Mach. u 1.71 
Food b 2.48 
Apparel ‘ 2. 68 


- Quarterly Financial Report for 3rd Quarter 1956. 

















EXHIBIT 3 








characteristics of each industry or competitive company vary with respect to 
volume of business, we are required to develop another type of analysis. Our 
problem is to develop a relationship between volume of business and profit which 
will picture basic characteristics of an industry or specific company. This can be 
achieved by charting profit versus sales for representative periods of either years 
or quarters, if monthly figures are unobtainable. 

In order to gain a little greater accuracy, it is usually desirable to add back 
to profit before taxes any known significant fixed costs, so that the resulting 
pattern reflects a more characteristic profit path as sales volume changes. For 
example, in a period of continuous expansion, depreciation acts somewhat as 
a variable cost in the sense that it increases as volume increases. Nevertheless, 
even though it increases during periods of expansion, when volume falls back, 
the depreciation for the last period remains as a fixed cost. The profit used may 
be gross, operating, or net before or after taxes. In the illustration, Exhibit 4, 
in which a hypothetical XYZ company is depicted, net profit before taxes is used. 

_ Depreciation is then added to the profit plotted at the specific sales level for each 
period. The profits, plus depreciation for each sales level, are then connected 
year by year in sequence. 

Based on statement analysis and judgment as to the increase in fixed expense 
over the period, it is usually possible to prescribe a straight line of best fit 
through the majority of the points. Since this line includes profit plus deprecia- 


tion, it is necessary to subtract the depreciation for the last year. This is done 
by lowering a line parallel to the drawn line (which includes depreciation) by 
an amount equal to the depreciation for the last period. This line, as shown in 
Exhibit 4, crosses the sales axis at about $15.3 million, as contrasted with the 
line of the best fit which crosses the axis at approximately $12 million. In all 
probability, if sales volume were to fall, depreciation expense would continue 
at approximately the same level and depress profits more than as shown in the 





XYZ COMPANY: PROFIT- VOLUME RELATIONSHIPS (Millions of Dollars) 





ANNUAL FIXED COST ($000) 5,000 (8% OF 1955 SALES) 
ANNUAL BREAKEVEN SALES ($000) 15,300 (24% OF 1955 SALES) 
VARIABLE MARGIN (5,000 15,300) 32.7% 


PROFIT BEFORE TAXES 





PROFIT ~ (LOSS) BEFORE TAXES 
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COMPANY AND INDUSTRY:PROFIT — VOLUME CHARACTERISTICS 























PER CENT PROFIT (L055) BEFORE TAXES 








periods of rising sales levels. Although the development of such a chart reflects 
only approximate conditions, considerable accuracy may be gained through greater 
attention to changes in prices, product mix and unusual costs which occur from 
time to time. 

The profit volume characteristics for the hypothetical “XYZ” Company 
well as several companies in the aircraft and capital goods industries are 
in Exhibit 5, using techniques somewhat similar to the foregoing. In order to 
attain some degree of comparability between companies of varying sales volumes, 
the relationships are shown on the basis of per cent of 1955 net sales. Profit 
volume ratios are shown. to vary from 44 per cent for Machinery Company te 
approximately 8% for Aircraft Company C. Observe the similarity in the 
relatively low profit-volume grouping of the three aircraft companies. Just as 
in the case of the XYZ Company illustration, the cross-over point on the sales 
axis represents the sales break-even point, while the intersection of the profit. 
volume line with the vertical axis represents the total fixed or period cost. 


Product Characteristics of XYZ Company and Its Division C 


To this point we have reviewed the marketing characteristics and some of the 
principal financial characteristics of the industry and our hypothetical company, 
As we associate the position of our XYZ Company with its competitors, as well 
as other industries, we continue to build background upon which long-range” 
planning may be based. We also recognize that, if we are to improve the basie” 
pattern of the company’s profit-volume relationship, it can be done only by” 
increasing sales prices, reducing variable costs and/or concentrating on sales 
of high margin products. : 
10 N.A.A. BULLETIN - 











XYZ COMPANY PRODUCT DIVISION BREAKDOWN (Millions of Dollars) 


Company 
Cc ional Statement Total 
Net sales 
Cost of sales: 
Variable mfg. cost 
Fixed mfg. cost 
Total 
Gross profit (loss) (1-5) 
Operating expense 
. Operating profit (6-7) 
Variable Margin Statement 
9. Net sales 
10.Cost of sales: 
ll. Variable mfg. cost only 
12. Variable margin (9-11) 
13. Per cent of sales 
14.Fixed costs: 
15. Mfg. 








wo 
ie) 








° 
é 
we oF 


Se o 
- 
eco os 


we ;| 
oy 
EsEe8 
eae} 


clo o 

2 |e] 
“er 
vino 
| 

he bo 

) 

a 


oe 


al ak ol ot oe oo 
Nn 
°o 


‘| 
N 
°o 
~~ 
eo 
~ 
~ 
~ 
@ 
o 
lg 





o> 


cel 


° 
+ 
° 
Ss 8 | 
eo of 
° 
° 


|? 
ad 
°o 
Ble 
o 
wnin 


a2 
“ 
22 


wn 

edt 

woe 
b 


NIVIN w 

eco yo 
Hele » 38 

ow go 
eee 
a 

co go 

2° 

wv 


lel 


id 


N 


18.Operating profit (12-17) 











EXHIBIT 6 


For illustrative purposes, let us assume that the company has five divisions 
and each division is assigned one product line. A conventional statement of 
income is shown in the top half of Exhibit 6. Each division is shown separately 
in addition to the total statement for the company. It is assumed that the cost 
system in use permits segregation of cost of sales between variable (Line 3) 


and fixed or period costs (Line 4). By reclassifying the elements of cost of 
sales, we develop the variable margin statement shown in the lower half of the 
exhibit. Line 12 indicates the makeup of total company variable margin for 1956 
by product line division. The extent to which variable margin does vary with 
changes in the sales levels of each division is shown in Line 13. 

For some, a better understanding is derived from a graphical presentation of 
the variable margin statement, Exhibit 7. We see that each product division 
contributes variable margin at differing rates. For example, Division C con- 
tributes variable margin at the rate of 33 cents for each additional dollar of 
sales, while Division D makes no contribution, inasmuch as variable costs equal 
net sales! In the case of Division E, the variable costs of the product line exceed 
the net sales, thus causing a decrease in total company variable margin, equivalent 
to half of each dollar of sales of the Division E product line. Total company fixed 
costs of $5 million are shown at the intersection of the profit-volume line and 
the vertical axis, just as in Exhibit 4. It is assumed, for illustrative purposes, 
that each division has separate manufacturing and operating facilities as well as 
its own personnel. The product line or divisional variable margin graph will 
illustrate the effects of changing product mix, sales price or discount policies, 
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XYZ COMPANY PROFIT -VOLUME CHART 
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fixed and variable cost levels and volume of activity. Once variable margins have 
been determined, then overall changes in company performance may be attribu- 
ted to changes within each product line or division. 

In order to gain an understanding of the characteristics of an individual 
product division, let us review Product Line Division C. The Division C Portion 
of Exhibit 7 is reproduced at the top of Exhibit 8. The division profit volume 
relationship is developed as discussed earlier. Our fixed cost of $2 million is 
shown at zero volume and the profit volume ratio is 33 per cent. Direct material 
and labor are then charted against volume. In this instance, volume is directly 
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EXHIBIT 8 
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related to sales dollars and only one basic product line is produced and sold. 
The bottom chart on Exhibit 8 portrays the behavior of factory overhead and 
operating expense at various sales levels. Variable factory overhead is shown 
as representing 17 per cent of sales, while the fixed factory overhead and operat- 
ing expense for the division is $2 million. From a practical viewpoint, experience 
indicates that profit-volume charts are more readily understood by nonfinancial 
members of management when profit variances due to over or under-absorption 
of fixed costs in inventory are excluded from consideration. When inventory level 
changes are excluded, then the variable margin percentage, in this case 33 per 





PRODUCT DIVISION C 5 PROFIT, COST AND VOLUME CHARACTERISTICS 
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cent, may be reconciled with the total variable costs of material, labor and 
head. 


From exhibits similar to the illustration, profit, cost and volume characteristics es 
may be developed for each product line, thus clarifying the manner in which 
profit is generated as volume of activity changes. Thus, any projected changes — 
in long range planning for the Division C product line would be reflected 
through adjustments in Exhibit 8. The planned changes in the product line of 
each division may then be substituted in the product division breakdown already 
shown as Exhibit 6 to determine the projected overall effect on operating per- 
formance of the company. 


Occasionally, there may be two individual products which are in the same 
product line but, nevertheless, for reasons of design or “make-versus-by”’ policies, 
reflect considerably different characteristics. Or there may be a difference in vari- 
able margin characteristics between the end item of a product line and the 
associated accessories or spare parts. When the product line sales include a 
relatively large amount of spare parts, it is desirable to consider the spare parts’ 
variable margin separately in spite of the fact that the spares may be run as 
extensions to the quantity needed for end-item assembly. 


A somewhat exaggerated illustration is shown in Exhibit 9. The fixed costs 
for facilities, factory and operating personnel are unallocated between the two 
products, C* and C*, of Product Division C. The variable margin generated by 
the sales of Products C* and C? is available to cover all fixed costs ahd provide a 
profit at the divisional level. As may be seen, Product C* provides a variable 
margin of 80 cents per sales dollar, considerably more than Product C*. The 
reasons for the difference are apparent from further analysis of the variable cost 
characteristics as shown in the two charts at the bottom of the exhibit. As before, 
the chart presentation tends to clarify how the basic product line variable margin 
is generated. This has proven helpful in visualizing changes in product mix, 
costs, revenue and volume within the division. For example, if the total volume 
of $30 million were divided equally between Product C* and C?* an increase in 
operating profit of $3.5 million, or 50 per cent, would result, as follows: 


Product C! $15 million X 80% $12.0 million 
Product C? $15 million X 10% 1.5 million 


Total variable margin $13.5 million 
Less: Joint fixed costs 2.0 million 


Operating profit $11.5 million 
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Wider Management Use of Clarifying Analyses 

The analyses which have been exemplified are frequently supplemented with 
studies of cash flow, working capital, variable assets employed and conversion 
costs. Although such techniques of industry, company and product characteristic 
analysis have been in use by many companies for years, their use as a basis for 
gaining a better understanding of a company’s business among all members of 
management is apparently still rather limited. It is believed that a clearer under- 
standing of the interrelationships of these basic business facts will assist the 
controller or industrial accountant in removing much of the mystery which so 
frequently confuses the financial implications of business decisions. 





BIRD’S-EYE VIEW OF OPERATIONS-INTEGRATED 
RESEARCH AND DEVELOPMENT 


by HOWARD P. ALLEN 


Preparation of the annual experi- 
mental budget in the Fall of each year 
utilizes the combined planning efforts 
of research and development manage- 
ment working closely with sales, mar- 
ket research and statistical personnel, 
to provide the best program practicable. 

We prepare a detailed five-year pro- 
gram for each of our major product 
lines. This program shows the esti- 
mated sales and profit by year for each 
of the current products in the line, the 
planned model replacements, and the 
new products we hope to introduce, 
all based on market data, statistical 
data, economic trends and forecasts, 
and anticipated development progress. 
This program is submitted to manage- 
ment for preliminary consideration. 
Meanwhile, it is used by research and 
development supervision, the comp- 
troller's department and the production 
organization in making tentative plans 
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for the coming year. After any neces- 
sary adjustments and management ap- 
proval, it becomes the formal program 
for the division. 

From this five-year program, we de- 
termine the projects to be worked on 
during the budget year. We re-examine 
projects currently under way and we 
appraise the new projects to be under- 
taken. Each of these projects is sub- 
mitted to a detailed analysis, in which 
we predict: 

1. Total estimated development cost. 

2. Development cost for forthcom- 

ing budget year. 

. Percentage of completion by the 
end of a budget year. 

. Target date for releasing the de- 
sign to production. 

. Target date for delivery of the 
product to stock. 

. Estimated manufacturing cost. 
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7. Estimated tool cost. 

8. Estimated selling price. 

9. Estimated 3-year sales in units 
and dollars. 

. Percentage relation of develop- 
ment cost to 3-year sales. 


Estimating development costs and 
establishing development schedules can 
be a discouraging task because of the 
difficulty of trying to schedule inven- 
tion. In the past we have had some 
success in this field and we are con- 
stantly striving to improve our tech- 
niques. By analyzing and graphically 
plotting the progress of many projects 
that have been completed, we are able 
to make predictions for similar proj- 
ects with some degree of accuracy. 

As new products emerge from the 
development program, a document 
which we call the manufacturing ap- 
proval card is prepared as a medium for 
division and company management ap- 
proval to make the necessary capital 
tool investment and to market the 
product. When the prescribed man- 
agement personnel have signed the 
card, the drawings are released to pro- 
duction. Last year our division re- 
leased for production approximately 
100 new catalog items. This is equiva- 
lent to one new item every two and 
a half working days. 

With approximately 150 different 
projects under development at one 
time, both the department management 
and the division management need fre- 
quent reports which reveal the status 
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of each project. This is accomp . 
in our division by preparing monthly 
reports and holding frequent confer. — 
ences. The reports are prepared jointly 
by the group supervisor and the man- 
ager’s administrative assistant. The 
group supervisor describes the status 
of the job in relation to pre-determined 
schedules and explains any significant 
difficulties that have been incurred of 
unusual progress that nas been made 
since the previous report. The adminis- 
trative assistant’s office adds to this 
report the amount of money spent for 
the previous accounting period, the 
money spent to date, and the money 
spent against the current year’s budget. 

Periodically, the administrative as- 
sistant prepares two six-month fore- 
casts for distribution to division man- 
agement. One shows the month in 
which development work on each major 
project will be completed and the other 
shows the month in which each major 
new product will be released for pro 
duction and first delivered to stock for 
mass distribution. In addition to sched- 
ule dates, these forecasts show the ap- 
proximate amount of tool expenditure 
which will be involved and the prob- 
able annual sales. The tool expendi- 
tures indicated in this forecast are used 
by production management in figuring 
tooling load and by the comptrollers 
department in budgeting capital ex 
penditures. The sales and advertising 
departments use the forecast for plan- 
ning new product announcements and 
promotional programs. 
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Use of Sampling Procedures 
in Internal Auditing 


by K. F. SCHUMANN 


i bag APPLICATION OF STATISTICAL SAMPLING techniques to auditing is still 

all but virgin territory. Some case studies are on record but there is much 
research to be accomplished. This article adds experience of Deere & Company. 
This experience already has a history. The quality control departments of the 
various factories have been delegated the responsibility, for a number of years, 
of verifying the inventory counts being made by the counting teams, The pro- 
cedure of counting 15 tags of each lot of 100 inventory tags in a normal examina- 
tion and allowing an average of from one per cent to three per cent variation 
in count (dependent upon factory) before requiring a recouft of the remainder 
of the lot has come to be considered to be an efficient method for maintaining 
satisfactory quality in inventory counts. 

Now, we are approaching the use of statistics in auditing, on a broader basis. 
Means of applying to various auditing procedures certain statistical tools devel- 
oped for us by the quality control department are actively under study. We have 
already realized the following advantages: 


1. A means whereby we can establish standards and evaluate the 
quality of work is provided. 


2. The extent of our audit verifications is determined on a more 
scientific basis and, in some cases, reduction in tests has been _ 
possible. The longer the period is which is being reviewed, the 
smaller proportionately are the tests in cases where sample sizes 
were previously designated on the basis of monthly, semi-annual, 
or annual intervals. The corollary to this is that sounder reasons 
can be given to the independent public accountants for our reduc- 
tion of tests while they can still rely on our work. 


3. In other cases, the original application of quantitative statistical 
measurements indicate the possible need of an increase in the 
| 
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amount of audit testing. In such cases, our entire approach has 
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been reexamined and weighed in the light of reasonable cost and 
acceptable risk. 


. In some cases our tests have become still more of a random sample. 
The more random the sample, the greater number of files examined 
which, in turn, impresses employees still more as to the thorough- 
ness of the examination. The psychological effects of such im- 
pressions are considerable. 


These statistical tools now at our disposal will help us in the handling of 
our sampling problems in the auditing process, although they will not by them 
selves solve auditing problems, which are to ascertain the accuracy of the bala 
sheet and profit and loss statement, the extent of compliance with company 
policies, plans, and procedures, the effectiveness of internal controls, and ¢ e 
prevention and detection of fraud. 


Approach to Statistical Procedures 


The tools given us are the acceptance sampling tables for attributes based ont 
the Government Publication Mil-Std 105A and are based on quality levels which | 
will be accepted 95% of the time. It has seemed appropriate to us to concern 
ourselves only with single sampling at the outset. Single sampling is defined © 
as a type of sampling in which a decision to accept or reject is reached after one 


sample from the inspection lot has been checked. A lot is a group from which 
a sample may be drawn. Sampling of each lot is Fased on an acceptable quality — 
level. This level is the per cent defective established by management which, «3 
exceeded, will generally result in rejection of the: inspected lot. When a lot is 
rejected, screening takes place to improve the lot quality to a desired quality . 
level. The sampling tables are prepared for three levels of inspection. The ~ 
lowest inspection level is the least rigid and requires the least inspection. The — 
opposite holds true for the highest level. Each inspection level also has three ; 
degrees of inspections: reduced, normal and tightened. a 
When establishing our quantitive measurements, we must first decide what a 
“Jot” is to be. For example, in considering the application of the tables to a 4 
footing procedure, should we consider a unit within a lot to be a month, a page, _ 
a day, a footing group, or a line? In this, a page proves most practical and 7 
allows more random sampling than heretofore accomplished when an entire ~ 
month was examined, as well as a reduction in work. Another problem arises ; 
in the verification of inventories. In counting complete machines, for example, - 
should a unit be considered to be cultivators, tractors, wagons, as groups, 


mt 


should they be defined more clearly, such as 400 or 800-Series Cultivators, of 


40 or 50-Series Tractors, or should we be more specific by considering 411, 412, | 
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811 and 812-Cultivators as units and 40C, 40S, 40T and 40U-Tractors as units? 
We prefer the last-named basis when verifying complete machines. Granted 
that this is a change from our previous philosophy which considered units 
according to series. However, we now have tools by which we can make better 
determinations as to the quality of work. 

Following our definition of a lot, we can determine the lot-size and then 
establish the size of the sampie to be taken, based upon the acceptable quality 
level established and the inspection level and degree of inspection being applied. 
This process is referred to as determining the sampling plan. First, however, 
since an acceptable quality level relates to the percent defective or the number 
of errors in the sample, we must determine what rates of error we can tolerate 
in our auditing approach to the subject under review, as well as what standards 
of accuracy are desirable of attainment by the clerical force. 


Problems Posed by Errors Discovered in the Sample Examined 


Bringing up the question of rate of error determination immediately poses 
another problem, for, when we speak of rates of error, we must then ascertain 
what is to be considered an error. This will vary for each testing procedure. 
For example, in the examination of vouchers, the list of descriptive errors or 
defectives reads as follows: 
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. Invoice not authentic. 


. Duplicate payment. 


3. Endorsement to check incor- 


rect. 


. Invoice not checked to pur- 
chase order or accepted at dif- 
ferent price without authority. 


. Invoice not checked to receiv- 


ing report or not checked 
correctly. 

. Arithmetical computations in- 
correct. 

. Discount incorrectly computed 
or not taken. 

. Payment not approved or 
check not properly signed. 


. Invoice not stamped with 


date paid. 


. Purchase order not attach- 


ed to voucher. 


. Credit not filed or taken 


when it should have been. 


. Charge to wrong account 


or allocated to wrong 
costing code or wrong 
product group. 


. Company’s invoice num- 


ber not stamped on ven- 
dor’s invoice when item 
was to be rebilled, as 


system provides. 


Some errors, such as the first three in the list, will be of the nature that, if found, 
they will require a detailed investigation. But, if more emphasis is to be placed 
upon some types of defectives than others, should we not assign weights to the 
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errors? It is true that we could possibly classify defectives into three gr 
those indicating fraud, major errors, and minor errors. However, we believe 
in the early stages of the application of statistical methods to auditing, it is 
quate, as a general rule, to differentiate only between errors which give 
of possible fraud and all others. Later, when it has been determined that th 
desired acceptable quality level is generally being met, it will probably be ¢ 
able to assign values to the varying types of defective items in an effort to upgr 
quality still further. 
Other problems present themselves. In a confirmation procedure, for exam 
should an error be measured by the amount of the transaction, by the ame 
of the account, or as a breakdown in internal control? Our audit objecti 
determine this. In other words, our main concern is correct statement of 
accounts. Of secondary concern is the account involved and, lastly, the size ‘ 
the account. The fact that violations of internal control principles are classified © 
as defective items in the sample, has its interesting and beneficial aspects. W " 
an auditor's recommendations for changes in procedures for reasons of internal 7 
control have not been accepted, it seems reasonable to assume that with the ap 
plication of scientific measurements and comparisons, more convincing materia 
will be available. ; 
Before leaving the subject of errors it should be pointed out that it is im = 
portant to recognize an error as items are reviewed. If we incorrectly fy 
an item, it may have an important bearing on our decisions as to the adequacy” 
of the audit phase involved. Likewise, it is important that all phases of the exami” 
nation be performed. For example, in the review of cash vouchers, it is impor ~ 
tant that we review each one for all error definitions. 4 
It is equally important that we record and analyze the results. The recording ” 
process, when applying to statistical procedures, will not only include recording 
the aumber of errors and comparing it to the acceptable number but will also 
include such things as recording the page number of footings, recording the” 
number of vouchers examined, and maintaining counters for recording postings” 
checked. The auditor may, in some instances, find it desirable to expand the 
working papers to provide for checking off various items verified under each 


audit procedure. 


Interrelationships and Selection of Samples 


Earlier, selection of the inspection level and degree of inspection was men” 
tioned. This will sometimes vary. For example, in performing inventory tests ~ 
it may be desirable to use a higher or lower inspection level and a different 
20 N.A.A. BULLETIN 
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degree of inspection, dependent upon the amount of inventory adjustment. In 
our experience it has seemed desirable to test the parts inventory at Level 2 
(reduced), with an acceptable quality level of six per cent if the inventory adjust- 
ment is not more than one-tenth of one per cent of warehouse sales or one- 
quarter of one per cent of average warehouse inventories. If the adjustment is 
over these levels, it appears desirable to test on Level 3 (reduced) with accept- 
able quality level of ten per cent. In this procedure, we find that, because of 
the method of intra-company shipments (shipments of pallet loads between fac- 
tories and branches being measured by weight), it is also practical to weigh the 
defectives and consider as defective only those variances of more than one per 
cent of the number on hand plus the number sold since the last inventory. How- 
ever, if we are verifying an inventory count of branch house parts inventories, 
a defective is then described as two per cent of the number on hand. 

Still other relationships exist. Various tests of the accuracy of clerical work 
in annual inventory procedures are excellent for application of statistical sampling 
when the inventory adjustment is a shortage. While there is nothing to prevent 
the same approach when the inventory adjustment is an overage, a more pointed 
approach rather than a random sample is generally called for. This is because, 
when we are looking for an overage, we are concerned with large values and find 
that a review of all parts items aggregating more than $500 will often locate 
some of the difference. When such an approach is used, the randomness of 
the work under surveillance is destroyed because a specific segment of the uni- 
verse is reviewed. If, however, we were to select only a portion of the items 
aggregating more than $500 for testing, then we would still have the random 
selection qualifications but of a different universe. A similar situation would 
exist if we were to limit our test check of check vouchers to a universe of check 
vouchers over $50. 

We might elaborate a bit on this subject of randomness by saying that the 
term random does not necessarily imply that a systematic procedure of checking, 
for example, every seventh or every twenty-first item cannot be applied. The 
requisite, if such a plan is adopted, is that the starting place be not predetermined 
for some particular reason and that the same day of the week or month is not 
regularly included in the sample. There are some cases in which it might be 
desirable to select the sample through the use of tables of random numbers. 


More on the Acceptable Quality Level 


A few more words might be said about the acceptable quality level. In estab- 
lishing this level, we must use a realistic approach and be fair in deciding how 
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high a rate of error we’are willing to accept. We might also set a level as 

low rate of error which we consider desirable. One must remember that, 
including all types of errors, i. e., those of serious proportions and the 
minor nature, in the list of definitions for defectives, a higher acceptable qu 
level is necessarily called for than would otherwise be the case. In our 
applications, the error acceptance level has varied from 0.5 per cent to 10 pe 
cent depending upon the nature and importance of the item under examinati 
Another approach might be to establish separate quality levels for serious 
minor errors. We are of the opinion, however, that it is more practical, d 

the early stages of applying the principles of statistical sampling, to refrain f, 
practicing such refivements. It may well be that, even after establishing the lew 
with the most disc sminating approach, the auditor may find that it is in need 
adjustment, upward or downward. Any adjustments in an upward direction 
should be made only after a painstaking review of the entire concept and of 
objectives of the auditor's approach to the work. 


¥ 


What do we do if errors found in the sampling plan for a particular a6) 
ceptible quality level are excessive? This will depend on the kind of errom, 
their dollar value and the subject under review. When applying statistical 
pling plans to manufacturing operations, rejection of lots and the screening 
them is a requirement. However, in auditing, as long as the errors are not of the . 
kind to indicate fraud, there will always be reason for considering suspension of © 
further examination. If the item does not materially affect the financial state” 
ments or unit operations or, although it may affect the financial statements, 
dollar value of errors has been insignificant, we are of the opinion that it is g 
erally adequate to consider the work sub-par but to do no more sampling. Our) 
problem, then, will be to determine what action can be taken to eliminate 
errors in the future and to convince management of the necessity and practical 
of our suggestions designed to rectify the trouble. There may be some ise 
instances in which it will appear judicious to extend our examination or to 
ommend that the branch or factory recheck for a certain period the type of 
which has been under inspection. Specific examples of this latter situation 
be where there have been excessive errors in cash discount allowances or in the 
computation of invoices or credits. 

In cases in which it appeared that an extension of our audit inspection 
definitely needed, we would be required to examine the remainder of the 
according to strict interpretation of statistical formulas, but when lot sizes ge 


i 
/ 
Procedure to Follow When Error Rate is Higher Than Limit q . 
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ally are based on the audit period, such an approach would be prohibitive in cost. 
We find that it is practical to convert one’s thinking to the basis that the single 
sample size utilized is a portion of the total sample to be taken in a double sam- 
pling procedure. The work then would be extended to the limits called for in 
the double sampling procedure. The switching between a single and a double 
sampling plan appears practical from an administrational and operational stand- 
point. Statistically, it would require that the operating characteristic curves of the 
two plans be nearly enough alike to provide a similar degree of protection. 


Possible Future Modification of Sampling Plans 


As we gain further experience with statistical sampling, we visualize further 
reduction in work and costs of auditing through the adoption of the double 
sampling plan. In the use of double sampling, we also consider it practical to 
convert the plan to a single sample plan if the first sample indicates that the ac- 
ceptable quality level is not satisfactory. Likewise, if the acceptable quality level 
is not satisfactory when the sample has been converted to the single sampling 
concept, we would reconvert our approach to the double sampling plan. This 
approach resembles what is referred to as a multiple sampling and, indeed, it may 
be possible to eventually adopt this third plan of sampling. The decision to con- 
vert to such plans will be commensurate with the risks which will appear capable 
of being assumed after our foundation in this modern and scientific approach 
to auditing has been more firmly established. 

Because statistical sampling as an approach to auditing is a new experience 
for us, it has appeared best, as indicated previously, to use the single sampling 
plan for a period of time with occasional conversions to double sampling tables 
until all components of the approach have been proven satisfactory and quality 
levels have been achieved or revised in either direction, as may be indicated. 
One of the principal results from the application of a statistical sampling plan 
to auditing is the valuable information it gives regarding the quality of work. 
The single sampling plan provides more precise information regarding quality 
than a double or multiple sampling plan because the first samples of the latter 
plans are smaller. The single sampling plan has, in most cases, provided a re- 
duction in work from our previous quantitative measurements. 

Statistical sampling plans are available tools for modernizing and making 
auditing and accounting work more scientific. The method of our application 
of statistical sampling plans to auditing procedures has been outlined here to- 
gether with our interpretation of results. We find that statistical sampling is a 
desirable, practical, and economical method for performing certain audit work. 
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STABILIZE PRODUCTION — AND COSTS 
by ALFRED O. SCHROEDER 


A plan of production stabilization recog- 
nizes that sales wili fluctuate but that it is 
still possible to keep production at fairly 
constant (or a series of fairly constant) 
levels, to avoid violent changes in man, ma- 
terial, and machine requirements. Many cost 
elements not readily apparent from the 
records are involved: 

1. Training new employees is costly. 

2. Additional employees mean addition- 
al fixed benefits. 

3. Interviews, medical examinations, 
and payroll record change costs in- 
crease. 

4. Seasonal turnover decreases morale 
and productivity of employees. 

5. Materials are not purchased as eco- 
nomically as they could be if pro- 
duction were stable. 

6. Setup costs increase if production 
volume is irregular. 

7. Obsolescence runs on idle equipment 
and depreciation on over-worked 
equipment. Both of these considera- 
tions apply when production is sea- 

















sonal. 
PRODUCTION PLANNING SCHEDULE (M Units) 
Per Pro Rated Projected 
Month Cent Sales Production Invent. 
Jan. 4.4 880 1, 700 2,820 
Feb, 10.0 2,000 1, 700 2,520 
Mar. 9.3 1,860 1, 700 2, 360 
Apr. 5.7 1, 140 1, 700 2,920 
May 7.1 1,420 1,700 3,200 
June 7.5 1,500 1,700 3,400 
July 6.5 1,300 850 2,950 
Aug. 4.8 2,960 1,850 1,840 
Sept. 14.1 2,820 1,850 870 
Oct. is 2,360 1,850 #360 
Nov. 7.8 1,560 1, 700 500 
Dec. 1.0 200 1, 700 2,000 
100 +2000 28 OO 
8. Overtime is common when produc- 
tion volume changes sharply upward. 
9. Production scheduling and, therefore, 
meeting of delivery promises become 
difficult. 
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10. Undependable inventory volume 
to stimulate sales force. 


Before we can attempt a production 
bilization plan, we need a sales budget, 
alyzed for seasonal variation. The 
sales percentages represent experience 
are applied to projected sales for the year 
give the first two figure columns on the 
companying illustration of an advance plap 
ning schedule, which is completed by 
third column that levels inventory by 
to a summer and winter rate, and a 
column which forecasts inventory. The 
can be plotted as also shown. 











h ¥ m. IN 
“i... L . 





















































; ry 
eventery ----° 


This schedule is only the initial date for 
the real planning. If a work sheet is set up 
to post the actual sales, production, and i 
ventory each month, variance between the ~ 


a 


performance and the advance planning 
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schedule will indicate appropriate action. To _ 
prepare the monthly production schedules ia — 
line with this planning, first priority B 
given to items on order and not in 

Next consideration is for items on the sales — 
forecast beyond orders and not in stock. If 
minimum and maximum levels are used 
some items, these are reviewed to fill 

the schedule. Economic production lots 
observed. Such a plan often enables 
delivery of special items because, when th 
period of increased sales activity 

much of the regular stock will be 

for shipment and schedule time will 
available for these specials. 
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Disclosure of Assumptions - Key 
to Better Break-Even Analysis 


by CLAYTON W. ANDERSON 


pom ANALYSIS brings the accountant close to basic economic concepts. 

The objective of management—maximizing of profits—is a salient factor 
both in advanced accounting and economic theory. For this reason, any study 
of profit maximization affords the accountant a chance to blend applied theoretical 
planning from both realms with experience and operating skill, Therefore, prior 
to any attempts at break-even charting, it is advisable, if possible, to establish 
theoretical total revenue and total cost curves for the enterprise in accordance 
with the economic principles applicable. 

Further, the accountant can perform real service by directing management at- 
tention toward the assumptions underlying its break-even charts. Pricing, lines 
of service or products, concepts of organization and the indirect functions of the 
business—all may be profitably scrutinized before the break-even chart is “frozen” 
unduly by the usual assumptions. However, the assumptions needed must be es- 
tablished eventually. Some of the most common assumptions made are that: 

1. Sales prices (usually stipulated to the accountant by management) 
will remain constant. 
Sales mix will remain constant. 
Production will reasonably follow the sales pattern. 
Costs can be classified into fixed and variable elements. 
Variable costs will vary in a constant ratio. 
Fixed costs will remain constant. 
Direct labor and machine efficiency will remain relatively constant. 


NAY RYN 


A Case In Point: Company Background 


Both the broad approach and the practical assumptions may be illustrated in 
terms of a small company. The case selected is a midwestern professional consult- 
ing firm with a New York office. All names, figures, and organization titles have 
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been disguised. Started in 1924 by its woman founder, Business Research, 
undertook to perform all types of research which large business might ¢ 
with particular emphasis on surveys and audits of markets, personnel, stockhe 
relations, and industrial statistics. The company soon built up a long list 0 
satisfied clients. The president and professional staff members wrote 
and books, conducted conventions and seminars, and published monthly rese 
newsletters. Incidental revenues were obtained from these activities. De 
its excellence of service the profits of the company fluctuated substantially, 

There were three classes of women employees. The top group was I hl 
skilled, well-educated, and had ten or more years of consulting experience. Hg 
ing been hired permanently, these women received full salary whether or 
on assigned or billable time. The second group consisted of former first-g 
personnel now married. These were retained on a temporary or periodic basis 
and paid for time worked. The third group was composed of evening worker, 
The full-time (1956 figures were six in Chicago and three in New York) and 
periodic staffs of professionals were the principal source of consulting se 
Each was billed at $250 per week. The management did not consider 
work a primary source of revenue. Hourly rates charged the client and the 
aries paid the evening workers were less than the day rates. Demand for t 
services, although frequently substantial in amount, fluctuated a great deal. 

In the view of management, a major operating problem was the severely lim 
ited supply of full-time professionals capable of satisfying the high skill 
experience requirements. In order to hold turnover and layoffs to a minimum, 
company employed these individuals during all seasons, whether or not ¢ 
time could be billed. Frequently, to make a sale, the company had to assign p 
sonnel at the convenience of the client when optimum staff scheduling inve 
other work. Where such conflicts were substantial, the company would 1 
to postpone the beginning of an engagement, but this was frequenily out of 
question. 


The 1956 Analysis 


Early in 1956, the president instructed the company accountant to out 
briefly the level at which the company must operate during the year to meet 
penses. The accountant produced a break-even chart with typical prompts 
Costs were classified as to fixed and variable, revenues per billable hour 
ascertained, and sales mix, and fixed costs were assumed to remain consta 
etc. Further, the assumptions listed at the start of this article were made but & 
commented upon in the analysis, apparently because they were taken for gr 
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BUSINESS RESEARCH, INC. - ESTIMATE OF FIXED COSTS- 1956 


General Office Expense-Chicago 
General Office Expense-New York 
Postage 

Professional dues, tuition, ete. 

Professional services 

Rent 

Travel expense-Chicago 

Travel expense-New York 
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Equal distribution of work throughout the year and maintenance of professional 
staff were also implied. Certain other assumptions were specified: 

1. Working days—230 per year (365 less 104 weekend days, 6 holi- 
days, 10 vacation days, and 15 allowed for seminars, personal and 
other). 

. Available capacity, 1380 monthly work hours (9 members of pro- 
fessional staff at 8 hours a day for 230 days, divided by 12). 

. Net realization per hour—$6.025 (weekly billing of $250, divided 
by 40, less average hourly commissions of $.225). 

. Fixed costs were based on current monthly salaries, depreciation, 
and professional service costs, plus other expenses at 1955 totals 
per books, plus known percentage increases where available. 

. Revenues were projected on billings at $6.025 per hour and effective 
percentages of time billed, with corresponding wages of profes- 
sional full-time consultants at $2.40 per hour, the current average. 

. Income and costs of evening work were excluded from the analysis 
because of their extraneous nature, 

7. Income from publications, seminars, etc., was considered offset by 
related costs. 


When the accountant submitted his report, he accompanied it with an Esti- 
mate of Fixed Costs (Exhibit 1), an Estimate of Variable Monthly Costs (Ex- 





ESTIMATE OF VARIABLE MONTHLY COSTS - 1956 
(Full-Time Staff of 9 Consultants Assumed) 
Per cent capacity used 50 60 70 80 90 100 


Hours billed 690 828 966 1, 104 1,242 1, 380 





Salaries: 
9 Operators @ $2. 40 hr. $1,656 $1,987 $2,318 $2, 649 $2,980 $3,312 
Payroll taxes, etc. 83 ae 116 132 149 165 
Remainder of salary of full-time staff included in fixed expense 
schedule, or against revenues not billed against fixed staff activities. 
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966 1,108 1,282, 380 
(2,058 “Bi120@ Hours) . 











EXHIBIT 3 


hibit 2) and a Break-even chart (Exhibit 3). He offered the following ¢ 
clusions: 
1. Under the conditions assumed above, it is necessary to utilize the 
full-time staff of 9 operators 76.5% of the time to break even. 
. Sales should be increased through a higher utilization of the present 
staff rather than through additions to the full-time staff. 


. If peak-load and/or seasonal operators (paid for days worked only) 
are used for volume in excess of nine-operator capacity, the profits 
will increase substantially. 

. If more regular operators are added and are used, less than 76.5% 
of the time the profits will be adversely affected. 


However, subsequent review of the books against the stated dssumptions 4 . 
the accountant revealed that not all of them were justified in this situation, 
though their more obvious features gave them apparent respectability. Ahn, 
failure to state the major assumptions, as already noted, introduced ist 


without any copeial of ebapestives, could serve only to buttress the 

pattern of inflexibility in scheduling staff time. Many other assumptions 
similarly, obstacles to introducing improved practice or even identifying poor 
practice. A review of prior years’ profit and loss statements indicated that, S 
cause all but consulting service revenues of the firm were excluded from the 
break-even analysis no problem of sales mix arose for the accountant. Howeve 
the assumption made should have been presented clearly to the management for” 
consideration in the overall analysis because any assumption may become ir 

under changing conditions. The conclusions of the accountant, reported ak 

could well be amplified as follows: 


1. Unless the practice of employing and scheduling the analysts more 
flexibly is followed, the full-time staff must be assigned 76.5 per 
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cent of available time to break even. If scheduling of periodic ana- 
lysts can be adapted to regular clients to the extent of another 1,840 
hours per year x 76.5 per cent or only about 1,400 hours per year, 
the break-even point can be reduced $368, or almost 6%, per month 
from $6,350 by each reduction of one full-time staff member. 


2. Sales should be increased by a greater use of temporary staff rather 
than through additions to full-time staff. 

3. Time of work for clients should be shifted as much as possible to 
off-season schedules. 


4. Addition of regular operators should be avoided until capacity is 
upgraded via improved utilization of temporary consultants. 








ee 






1 5. If revenues from seminars and publications are reduced by the im- 
¥ p'smentation of conclusion number one as previously stated (a 
he dvubtful situation), the man-hours will, nevertheless, be billed at a 
profit-making price. However, this is not true of the seminar and 
a 4 | publication activities as now carried on. 





6. Pricing structure for various types of service should be re-examined 
and revaluated. 






The 1957 Analysis 





Again, early in 1957, the president of Business Research requested a break- 
even analysis by the accountant. Because demand for consulting services had 
weakened, she instructed him to use a staff of only seven full-time consultants 
in his estimates. A change in selling commissions also increased revenues per 
chargeable hour from $6.025 to $6.10. The accountant examined monthly profits, 
using the same assumptions as in 1956, except as these were modified by the 
instructions of the president. The assumed conditions proved to require utiliza- 
tion of the full-time staff of seven operators 100 per cent of the time in order to 
break even! This impossibility required management action to resolve. The 
alternatives available included: 


1. Reduction of fixed costs (overhead) 

2. A higher average utilization of the full-time staff in 1957 than was 
obtained during 1956. 

3. An increase in sales sufficient to warrant an increase in staff size. 

4. Increase in selling prices. 


. Reduction of staff salaries. 


The one sidedness of the 1956 analysis was thus sharply outlined by the 1957 
schedule. The first alternative that overhead had to be reduced, was in direct 
contradiction to underlying assumptions of what expenses were fixed and what 
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expenses were variable. The second manifests the seriousness of the sity 
for the highest possible utilization of full-time staff in 1957 did not cover € 
penses unless basic management operating policies were changed. Had a 
adequate presention of these elements been provided the previous year, 
dilemma presented by 1957 exhibits might have been avoided. 


Some Counsel on the Presentation of Break-Even Analysis 


The accountant must deal with philosophy of operation, for he is the indivi 
who should be in a position to provide the needed blend of training and fig 
to assist management in these aspects of its operating policy development. Br 
even charts are the cost-volume side of the price-volume, cost-volume equati 
Internal relationships between components of revenue and expenses must not be 
ignored to quicken delivery of a report. All assumptions should be 
in detail—and realistically. If an assumption is not clearly dependable, it sh 
be given individual comment. Conditions underlying such assumptions 
be continuously observed and reported upon when circumstances have weak 
them. For example, the assumption in the present case of a full-time staff 
ployment program would become invalid if the management started using 
more flexible employment practice. 5 

Whenever a break-even analysis is expressed in terms of percentage of capac 
it would be most helpful to management to include some type of statistical t 
port giving the percentages of capacity utilized in the past. In the situation 
scribed here, the accountant did it in his report for the second year after the 
tistical record needed for accumulating the data had been established. It #) 
important, however, that the break-even analysis and the capacity report be x 
pressed in comparable terms, such as, press hours run, hours of service chag 
etc. 
If these suggestions are closely followed, fewer break-even analyses are like 
to be prepared, but the usefulness of those prepared will be substantially € 
hanced. 


ke 
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Outline of a Plan 
for Practical Productivity Accounting 


by JOHN V. JAMES and ARTHUR G. ROONEY 


| oa PRICE CHANGES cannot be adequately explained by any single 
factor, many responsible industrial and government leaders have attributed 
at least part of the cause of increased prices since World War II to wage in- 
creases which were not accompanied by similar increases in productivity. Op- 
ponents of this thesis contend that workers’ real earnings have risen only as 
much as productivity. 
_ The word, “productivity,” appears to have different meanings to different peo- 
ple, but it is generally associated with an amount of production from men or 
machines. Usually, when the term is used, some idea of more efficient production 
is in mind, such as greater output from the same number of men or machines 
or the same output from a smaller number of machines or men. It is in this 
sense that the term is used here. However, some comments on particular view- 


points on productivity are in order at the start. 


Special-Purpose or Faulty Measures of Productivity 


Economists define productivity as the effectiveness of the expenditures of re- 
sources for the production of goods or for services. Further, productivity change 
is defined as any alteration in the output-input relationship resulting from changes 
in production processes, changes in methods of using existing processes, changes 
in output-input mix and changes in the rate of utilization of production capacity. 
Output in this instance means total goods or services produced, while input fac- 
tors are labor, material, supplies, land, utilities, services, etc. In applying their 
concept, economists have generally concentrated their efforts on measuring the 
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productivity of the nation as a whole. Each year figures are published 
gross national product, which is a measure of the total goods and sery 
produced by the people and facilities of the country. In order to compare @ 
current year’s gross national product with those of former years, a series of indig 
has been constructed to measure changes in the price levels of the various 
of goods and services. Perhaps the most familiar of these indices are the 
consumer and wholesale prices. 

Business men, too, have developed various measures of productivity. 
leaders and business analysts have generally looked to the dollars of net px 
as an indicator of efficiency and productivity. However, changes in the net pra 
figures of a company can be the result of temporary economic factors of ap 


ticularly favorable or unfavorable character or they can result from efficient’g 


inefficient operations. To illustrate this point, let us assume that, because 
sharp increase in the demand for a certain type of product, sales prices are 
creased by ten per cent. If we assume further that both cost and volume te 
at the same level as before the price increase, then net profits are increased 
out change in productivity. Net profit figures have a further limitation as 
ures of productivity. In periods of rising prices, more dollars are required & 
year to purchase the equivalent quantity of goods and services of the previous 
If tne higher priced goods and services do not produce a greater amount’ 


product, then sales prices must be raised to compensate for the higher — . 


the inflationary trend is continued. 


Other measures of productivity which have widespread use in industry at 


present time are time studies, output per man or machine hour, output per e¢ 
lent man hour, etc. While these measures certainly are indicators of effic 
they generally fail to measure the productivity of a company as a whole. 
haps the most generally used indices of operating efficiency within compas 
day are standard costs and budgets. Under these systems, the operating ef 
of the plant is measured through the accumulation of cost variances, but d 
are subject to change with changes in price levels and are thus vitiated as ef fh 
ciency indicators. If, for instance, the standard cost for a similar quantity’ 
product changed from $100,000 in one year to $150,000 in another year bec 
of increases in the price of labor, material, etc., and the plant as a whole attain 
80 per cent of standard during both years, the actual cost during these ye 
would be $125,000 and $187,000, respectively, and the standard manufactt 
variance could change from $25,000 in the first year to $37,500 in the sec 
although there would be no overall change in productivity. 

However, it is not the intent of this article to discuss these or other defici 
in standard cost systems as measures of productivity or to propose me 
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replace them. Rather, it is the intent here to propose a supplement to present 
accounting systems for measuring the comparative productivity of a company over 
a period of years. 


Revalued Revenue and Costs as a Productivity Measurement Basis 


Since our present cost systems are not altogether adequate for measuring pro- 
ductivity between years because of changes in the purchasing power of the 
dollar and since it is practically impossible to combine the various resources 
employed, such as man hours, kilowatt hours, pounds of material, etc., to deter- 
mine total input or to combine diversified items of output except by dollars, 
how then can productivity best be measured? The measure proposed here is the 
ratio of total goods or services sold to total costs incurred, after both sales and 
costs have been revalued to a selected scale of common prices. 

In other words, through a series of indices, changes can be measured in prices 
paid for the various factors of input or received for the various factors of output. 
By adjusting the sales value of goods produced and the cost of producing them 
in one period to the price level of a previous period through indices, it is pos- 
sible to ascertain whether more or less goods are produced for the aggregate labor, 
material, services, etc., used. If more product is obtained, then productivity 
has been increased; if less, then it has been decreased. 

In order to illustrate this measure of productivity, an output-input statement 
for the XYZ Company is presented in Exhibit 1. In this statement, 1954 has 
been used as the base year and 1955-1956 output values and input costs have been 
revalued to 1954 prices. This statement has been made simple and lists only 
major classes of output and input. However, major changes in the output-input 
composition underlying the productivity change between years may be noted even 
in this simplified statement. The indices used to revalue prices were derived by 
revaluing the sales prices of various classes of products and the purchase prices 
of various sub-classes of expense. A complete list of items used to compute the 
actual cost indices is included in Exhibit 2 while suggestions for deriving price 
indices are included in Exhibit 3. By revaluing sub-classes of input and output, 
greater precision is attained than through revaluation by price indices which apply 
to a whole class of input or output. Still further precision is attained if implicit 
indices are used to revalue the various items, rather than general indices which 
apply to particular industries or industry as a whole. 

From the foregoing statements, it may be noted that, while the actual gross 
margin percentages remained relatively constant between 1954-1955, productivity 
increased 8.9 per cent in 1955. This increase was not reflected in the gross mar- 
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X ¥ Z COMPANY PRODUCTIVITY STATEMENT 1954-1956 
1954 1955 ___ 


Index 
1954 1955 (1954 = 1954 1956 
OUTPUT Base Year Prices Prices 100) Prices Prices 


sales £200,000 $120,000 $130,000 108.3 $130,000 2130,000 i 


sn of sales . $90,000 $105,000 116.7 $95,000 $110,000 





£8 ° $46,000 $51,000 110.9 $46,000 $52,000 4 
25,000 27,000 eed 129.6 


375-000 


Variance from std. 
Std. Gross Margin 
Total 


Di . from Base Yr. 


aoe Change - Total input x percentage change in eanecen * 
(given year) 
1955 ad . - $87,000 = .08697 = $7,800. 


Volume Change - Gross margin % x difference in output volume & volume gain y 
(base year) 
1955 Volume Change - 21% x= $20,000 «= 64,200 
°. 
Input pe Sales Output Cost at 1955 Cost Gain ; 
Class of @ Gutpat x 1955 @ 1954 = Base Year - at Base «= oF 
—JEput_ {Base Yr.) W_ Erices -_ Rates Yr. Prices ’ 


Direct Labor $s .40 $120,000 $48,000 $46,000 
“ Material -25 120,000 30,000 27,000 


Indirect Mfg. Exp. : re 120.000 24.099 


of vit 


Standard 
Variance 








gin figures because 1955 cost prices increased at a faster rate than sales pf 
In 1956, productivity increased even further to 114.7 per cent of the 19 
while in 1955 and 1956 output per dollar input increased by $.113 and 
respectively. Of the $7,800 productivity gain, $2,000 was due to the e 

of direct labor; material contributed $3,000, and $2,800 was gained on 
expense. A complete analysis by sub-class of expense was not made int 
stance, although all the factors which affected productivity both advant 
and adversely are listed in Exhibit 2. 
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In addition to the analysis by expense classification, a number of similar analy- 
ses can be made, such as productivity change by class of product, comparisons 
to budget, etc. The type of analysis depends to a great extent upon the type and 
complexity of the accounting system used in the business. In the illustration, 
only the basic formulas are presented in order to demonstrate that changes in the 
net profit figures do not necessarily reflect all of the change in productivity and 
that a further examination is required in order to ascertain the comparative effi- 
ciency of a company over several years. 












A Supplement to Accounting Practices 


Productivity accounting hinges on the revaluation of output and input, as the 
illustrative application to the XYZ Company has shown. By eliminating the 
effect of price changes on both sales and cost of sales, improvements or declines 
in manufacturing efficiency can be measured. In addition, the impact of chang- 

_ing prices on both sales and manufacturing costs is highlighced, as well as the 
resulting effect of these changes on gross margin. We believe that productivity 




































uct - 
n X ¥ Z COMPANY PRODUCTIVITY STATEMENT 1954-1956 
gain 1954 1954 1955 1954s 1954 1956 1954" 
‘ Qutput Base Yr. Prices Prices _100_ Prices prices _100_ 
ZI Sales " - 
Product A $50,000 $55,000 $60,500 110.0 $56,000 $65,000 116/21 
Gain B 25,000 50,000 $0,000 100.0 55,000 60,000 107.1 
= oO ce 15,000 10,000 13,500 135.0 11,000 15,000 136.4 
Loss D 5,000 2,500 3,000 120.0 4,000 5,000 125.0 
“ Total e - He 
a“ Std. Cost of Sales $80,000 $90,000 $105,000 316.7. wael23.000 £310,000 115.8 
4 Direct Labor $40,000 $46,000 $51,000 $110.9 $46,000 $52,000 213.0 
a t 
96,000 ‘ Direct Material 
% A $15,000 $14,750 $20,000 135.6 $15,500 $21,000 135.5 
800 5,000 8,250 10,000 121.2 8,500 10,500 123.5 
Type C : 
4 Labor $1,000 ¢ 550 8 600 109.1 $ 600 ¢ 700 116.6 
. Salaried Labor 500 550 600 109.1 550 600 109.1 
ales f ; vacation Accrual 1,000 1,800 2.009 111.1 1,850 2,100 113.5 
’ Payroll Taxes 2,000 1,800 2, 121.1 1,850 2,100 113.5 
» 1954 4 Other Taxes 500 500 500 100.0 500 600 120.0 
7 £ Insurance 500 500 500 100.0 500 660 120.0 
j M Rentals 500 750 1,000 133.3 1,000 1,250 125.0 
te g Depreciation 1,000 1,800 2,500 138.9 2,000 2,500 125.0 
zi Royalties 500 250 250 100.0 250 250 160.0 
ne effic Supplies 2,000 1,500 2,000 133.3 2,000 2,500 125.0 
p Maint. & Repairs 2,500 2,000 2,756 137.5 2,050 3,000 146.3 
on Utilities 1,000 1,000 1,100 110.0 1,150 1,300 113.0 
Prov. for Pensions 
. int wriites sia‘tes sritboo far srsites srs‘boo tase 
EXHIBIT 2 
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COMPUTATION OF PRICE INDEX . 


Gutput Factors 



















$ 
Account Basis of Index __Explanation 2 
Sales Changein 
es Change Determine major items comprising class 
sales prices of product sold in time period. Dete: 
price change on major itszus “a the bas 
year and the given current year. 
each class of product separately Prong ; 
est accuracy. 
_lnpet Feevere. 
Standard cost Changes in vise on basis of change in standard 
of sales standard cost due to price changes only. 
Labor Labor cost Labor cost - Payroll hours (price current 
Accounts hours at base year rate.) 
Material Material costs Material cost x lbs. material (compute 
accounts change for major items - 80% of cost wil] — 
usually be representative. ) af 
Utilities Utility rates Determine change in unit rate between 
year and current year. 
Vacation Labor rates Determine percentage labor dollar in a cur. 
accrual rent year. Multiply percentage by f 
labor costs for current year. ‘ 
Payroll Labor rates Adjust on basis of change in labor rate 






Tax rates Compute percentage change in tax rate be- 
taxes tween base year and current year or per- — 















centage increase or decrease between 3 
vening periods. s 

Rentals Rental rates Change in rates of average cost per aq. ; 
of rental area. 

Depreciation Wholesale price Adjust net depreciation charge on basis o 

index change in wholesale price index or equip- 

ment manufacturer's cost index. 

Royalties Royalty rates Adjust for change in royalty rates, if any, — 

Maintenance Labor rates Adjust labor portion by labor rate index, 

& repairs wholesale price material portion by wholesale price index. 





index 




















accounting is an important adjunct to present accounting systems, that it provi 
more accurate information on sales-cost relationships than present systems, t 
it is an accurate gauge for measuring the effectiveness of substantial a 
penditures made to improve operations, and that it provides management 
additional tool for judging the efficiency of both specific and overall a 
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Step-by-Step With a 
Cost System Revision Project 


by DONALD K. CHARLESWORTH 


TT DEVELOPMENT OF REPORTING FORMS, new account codes, new standards, 
and new forms are all a part of a systems change. 

But don’t do it the hard way. How many cost systems revisions have not 
accomplished all the things that it was hoped they would, because not everyone 
affected was aware of the whole problem? How many have failed because 
_the plant superintendent objected to the use of new forms by his foreman or failed 
to see the need for good inventories because he was not aware of what the new 
system would do for him if he cooperated? How many have failed because in- 
dustrial engineers provided standards designed to pay employees rather than 
develop standard costs, thus causing poor standards? How many have failed be- 
cause the tabulating department was not adequately prepared? How many sys- 
tems have been inadequate because the cost accountants thought they knew all 
there was to know about production ? 


The Project System—From Proposal to Priority 


The real answers to these questions will never be known except in individual 
instances but, collectively, they raise one major question. What can be done to 
insure the successful installation of a cost system revision? Here, our answer is 
the project approach which, if properly executed, will achieve this goal. A 
project is a special undertaking originated by an executive and his superior and 
designed to further a company’s basic objective, i. ¢., to make a profit. It might 
have as a purpose to increase sales volume or departmental efficiency or to effect 
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REQUEST TO INITIATE PROJECT 
SUBJECT: To install a new dard cost sy dopting direct cost principles. 











PROBLEM: The present cost system comes over the vestiges of a standard cost system 
prior to World War I. During the war, the manpower shortage and other circumstances 
the aband t of standards for the purpose of measuring performance. To fill the lack, 
analysis h ti from the accounts, were first developed by the 
son Qenation entiteies Uo tab dene aa a further, do not 
cile with the books, thus ing top stantly challenge the accuracy of re- — 
sults presented to them. Tan pochbens to Sartor enunplionted by the ene of Goo aheanellll : 
principle. The difficulty of explaining the effect of volume is always present. 











PROPOSED SOLUTION: Develop new cost reporting forms which will satisfy the needs of top 
agement, the control function, and the manufacturing function. To facilitate the preparation 
these forms, revise the chart of accounts and source documents, make full use of tabulating — 
equipment, flow chart for all new procedures. Design new standard cost forms, secure new — 
construction data, secure up-to-date labor and materials standards, devise product pricing 
Ne ee ee EN | eee 
and establish a follow-up plan. 


WORK ASSIGNMENTS: Estimated 
Coordinator: man days 
~~ Methods and procedures 

rators: 
Cost department 


Manufacturing 
Production control 
Purchasing 

Industrial engineering 
Industrial relations 
Sales 


Approved: 





_ Centroller (Coordinator of Project Program) 








cost reduction all of which, if successful, will increase the profits of the ¢ 
pany. The basic aim of this article is to explain the project approach to 
a cost system. 

Every project obviously must begin with an idea. This idea should bet 
sufficient scope and/or complexity to warrant a special assignment. Thes 
step is to prepare a Request to Initiate Project form (Exhibit 1). This 
originate at any point in the executive structure. The group might range ff 
the foremen or departmental supervisors to the vice-presidents. A request t0) 
tiate a cost revision could originate with the cost supervisor and his m 
a production manager and the plant superintendent, the controller and the pl 
superintendent or perhaps a vice-president and the controller. Regardless of 
source, the form should be filled in completely. It is then reviewed by the 
pany executive responsible for project performance. In the case of projects 7 
accounting area the controller is best suited to carry out the duty. He-sho 
with the functional directors affected and receive their suggestions and 
Accepted projects are then assigned a priority. Assuming that three 
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priority exist and assuming further that a No. 3 priority is assigned to the project 
illustrated, the priority section will look like this: 
Priority: No. 3 b 
Date 12/1/56 Date 


Priority 3 was assigned since active work could not begin until after the year- 
end closing on March 1. On this date, the controller, with the assistance of the 
functional directors, decides to make the project a Priority No. 2. At this time 
individuals are assigned to work on it and the target dates and expected man 
days of work are established. The portion of the “request to initiate” which is 
affected by this action appears as follows: 


WORK ASSIGNMENTS: 
est. 


Coordinator : man days Who 
Methods and procedures 100 


Cooperators: 


Cost department 100 
Tabulating 40 
Manufacturing 30 
Production control 

Purchasing 10 
Industrial engineering 

Industrial relations 5 AOF 
Sales > ee | 


Priority: No. 3 No. 2 . 
Date 12/1/56 Date 3/1/57 Date 
Target 
Date: Start 6/1/57 
Complete 1/1/58 


The controller confers with the various executives involved in the project 
and a starting date of June 1 is agreed upon. At this time a Priority No. 1 is 
assigned. In ‘uc oc of this priority method, a project does not have to originate 
as a No. 3 priority; it can enter the system at any point the committee desires. 
It is advantageous, however, to assign a No. 2 or 3 to permit adequate time 
for discussion and planning. 


The priority system explained above has several distinct advantages: 


1. Duplicate project effort is avoided by clearance with all executives 
involved. 
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EXHIBIT 2 
. All funcitons involved in a project are informed at the time it origi- ~ 
nates. None should feel left out. q 


3. All functions are exposed to all phases of the problem. 


. A mutual understanding of the scope of the problem and the man- 
power requirements are realized at an early stage. ’ 


s 


5. A feeling of a team effort is created. 


A project of the scope outlined may require funds in excess of those a 
If so, budget approval should be acquired prior to assigning a first prion 
The results of project actions are condensed and reported monthly to top ma 
agement in the form of functional Project Lists (Exhibit 2). 3 


How The Cost System Revision Project Becomes a Plan of 


Now that the project to revise a cost system has become a Priority No. 1 f 
the manpower has been assigned, the next step is to review the present syst 
and prepare a specific written recommendation for the revision. This is 4 ¥en 
important step because a complete knowledge of the present system is essentis 
Many features may be incorporated into the new system. The task force 
begin its efforts toward this goal by developing a Work Assignment 
(Exhibit 3). The purpose of this planning is to coordinate the efforts of 
group. This list is an example only and is not as complete as it might be, 
it does illustrate a very significant step in the project approach. a 

The coordinator’s job is a key job and his knowledge of and backgre 
the company is very important. The ability to guide and direct the ¢ 
others is mandatory. He should have the facility for getting a job de 
must be able to separate the significant points from the mass of thoughts hes 
presented with. A methods and procedures man who has progressed throat 
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WORK ASSIGNMENT - SCHEDULE PROJECT NO. C-38 

SUBJECT: To install a new standard cost system, adopting direct cost principles. 

PHASE: The review of the present system and the preparation of specific recommendations. 
DATE: June 1, 1953 


As ents 


# and procedures 





departments . 
2. Accumulate samples of all report forms, official and un- 
official, indicate purpose, origin, and distribution. 
3. List all cost records kept, indicating purpose, location, 
originator and user. 


Coet Accounting 

. Record procedure followed in the maintenance of present 
cost ledger, including the preparation of journal en- 
tries, posting procedure, and filing program. 


|. Flow chart all tabulating procedures used in processing 
present system. 
2. Accumulate all applicable code lists. 


Prepare flow charts of present operations by cost center. 


I. Record present procedure for developing materials stan- 
dards. 


Industrial r 
l. Record present procedure for developing and maintaining 
labor standards. 


Industriz] relations 
|. Develop organization charts of the key functions. 
2. Report any significant long-range organizational planning. 


Coordinator . 
LT Determine needs of each function and top management, i.e. , 

what do they expect from a cost system. DES 
2. Discuss cost reporting problems with foremen, managers, 

and clerks, as well as the functional directors. DES 
3. Arrange for bi-weekly meetings of the task force to discuss 

problems, report progress, and draft recommendations. DES 
4. Prepare monthly progress report for the Project Committee 

and top management. DES 
5. Prepare a report on recommendations approved by all mem- 

bers of task force. DES 











the line function is the best equipped coordinator. Obviously, a great deal of 
thought should precede his selection. 

When the review is completed, the problem-solving recommendations should 
be made to top management. At the time the project was approved, a number 
of significant questions were unanswered: 

1. Are office space requirements adequate? 

2. Do we have personnel of needed caliber? 

3. Are the problems as great as supposed ? 

4. Is enthusiasm for system revision still present? 
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With these and other questions open, a rather formidable report on 
mendations is in order. A suggested report outline follows: 
1. Purpose and scope of investigation. 
2. Method of study. 
3. Recommendations: 
. Changes in organization chart. 
. New reporting forms. 
. Summary of anticipated results. 
. General plan for action. 
The foregoing recommendation topics indicate the probable contents 


systems report. All cost reporting should be geared to responsibility points. ] 


the present chart reflects a poor responsibility structure in the manufacturing 


partment, the change should be made now. If foreman responsibility is to} 
come the first line of responsibility for cost variances let us be sure that this 


clearly reflected on the chart by indicating the cost centers he controls. I 


partment managers’ responsibilities are overlapping, they should be segre ' 
Some forward looking is helpful at this time because retirement plans, new pa 


uct development, and the like might be planned for the near future. 
pected changes should be anticipated and used in establishing cost 
As a result, organization changes may be necessary. Production control, or a 
lating departments, to mention a few, may be affected. If so, the changes 
be recommended at this point. 


Recommended cost statement reporting forms should be set up in line 
organization charts as revised. Departmental results, divisional results, a 


company-wide results should be readily available. Proper design would 2 


possible to disperse the statements to any isolated point of responsibility in a 


a manner that no foreman or divisional manager would be aware of each ¢ 
results. A complete set of forms should be included in the recommendat 


port, as well as a chart showing each set of report forms, their distribution, a1 


timing. A significant target of accomplishments in the redesign of the ¢ 
tion charts and, consequently, the report forms, is to establish line respon 
for cost. The result should be that questions relating to departmental or di 
performance are directed to the divisional managers, not the cost departm 
The cost department is a staff function assisting the department manage 
foremen. The distribution of the reports by the line responsibility might 
helpful in this respect. 

Considering that the recommendations will be presented to top man: 
it appears quite proper to summarize them in a section of the report ¢ 
“summary of anticipated results.” The “proposed solution” section of E 
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should be used as a guide. The general plan of action should be followed by 
top management after becoming acquainted with the recommendations on this 
or any other project. The plan might call for positive indications, as follows: 

Approve recommendations submittted. 

Indicate wholehearted support of the project. 

Indicate action on each significant recommendation, for example: 

a. Organization c. Space utilization 

b. Line-staff relationships d. Installation of cost system 

e. Follow-up procedure 


The effort on Iteny 2 should be directed to all levels of management, foremen, 
superintendents, and functional directors. Support may be indicated in several 
ways but the recommended procedure finds the vice-president in charge of finance 
and control appearing at foremen’s and supervisors’ meetings, operating council 
meetings attended by managers and superintendents, and at the project com- 
mittee- meeting attended by the functional directors. He should review the reason 
for and scope of the project, present top management's plan of action, explain- 
ing what will be done on each recommendation, and solicit the full cooperation 
of all involved. This method is the most dramatic and effective way to voice top 
management's support. The plan of action, particularly the first two steps, gives 
the coordinator an excellent tool with which to proceed to the next phase of the 
project, the implementation. 

It seems proper to remind the reader that many cost system revisions have 
faded because they began at the implementation phase. The review and recom- 
mendation phase was ignored. Manpower needs were not fully realized, fact 
gathering was inadequate, planning was insufficient, the development of a team 
effort was lacking, and top management’s support had not been received. 


Application of the Project and Follow Up of Results 


Implementation of the project should begin with an even more detailed—and 
lengthy—work assignment schedule than that already shown in Exhibit 3, which 
is the joint effort of the coordinator, the task force, and the representatives of 
manufacturing, production control, purchasing, industrial engineering, research, 
sales, etc. Many functional joint efforts are required and call for rather precise, 
bat not rigid scheduling. Its success depends largely on considering all related 
factors. An advantage of the assignment list is that it serves as an agenda for 
all task force meetings. Further, it permits the coordinator to coordinate time and 
effort and it indicates manpower needs. However, teamwork and personnel 
handling are difficult to write into a work assignment list. Joint assignments 
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accomplish this to some degree but, behind each job, should be a complete 
standing of the task and desired results. Again, it is the coordinator’s 
conduct the project in this manner. The thinking which goes into 
preparation is very helpful in carrying out details. If the list is voluminous, j 
not cumbersome and the rewards are gratifying. 


The last step in the implementation phase, the final report on it, should 
line the final stage in the project approach, the follow-up. This phase ig” 
important as the review and recommendation phase. It, too, is the cause of ms 


systems change failures. Giving a builder a house plan does not make the f 
building of the house a sure thing. Someone, the architect, must watch the 
ceedings and adjust, modify, and correct when necessary. Similarly, install 


of a revised cost system will not be successful unless someone watches the su 
The coordinator, with the assistance of an internal audit staff, is the most ke 
person to watch the results. Considerable assistance will come from the ¢ 
accounting staff and others who have an active part in the project's success, 


success of the new forms should be determined by contacts with the origi 
and the users. The routing of the forms should be checked. The reaction 6 


foremen, supervisors, and managers should also be checked. 4 


Standard practice guides which indicate the accepted procedures for pre 
source documents, maintaining ledgers and obtaining results should be di 
out completely. Are certain steps being by-passed, thus omitting the creatio 
valuable cumulative material? Is Joe processing production transfers prope 
Is he handling returned goods properly? Are all phases of returns being h 
properly? In the processing of material requisitions, is common nomend 


being used to insure the use of accurate codes? Is the materials catalog 6 


kept up-to-date? Does Jim thoroughly understand the posting of the cost 


Does he know how to make corrections and express them properly in the @ 


reports? Is he familiar with all related work areas? A major part of the foll 
phase is making sure that the people running the show know what they are 
The results of the first few months should be reviewed very carefully be 
they are released. An analysis task force made up of the accountants on 
plementation task force should perform this duty as promptly as possi 
timely results will create a poor impression. Occasional follow-up 1 
attended by the implementation task force may help to iron out proced 
problems. The first reports going to the foremen should be presented in 
by a representative of the cost department. He should take plenty of time, 
all questions, and further the idea that the results are the foreman’s 
cost department's. The same approach toward the departmental managers 
plant superintendent is recommended. (Some discretion in the selection 
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envoy is desirable. For example, the cost manager should contact the divisional 
managers and superintendent. ) 

The results of these contacts relating to cost results should be expressed in 
the form of comments to be attached to the cost reports which will be submitted 
to top management. The first reports to top management should be presented 
as a “big production.” The presentation should be complete but not too lengthy. 
If the subject matter is broad, schedule more than one meeting. Use charts, 
graphs, and other visual aids. Present a fast-moving diversified explanation, with 
several members of the control function taking part. Answer all questions; leave 
none unanswered even if it means answering at a later date. It is certain that 
errors will be discovered, modifications in original procedures will be desirable, 
and timing problems will be found. There is no magic answer to correcting these 
problems, but there is one principle. Clear all changes with all individuals in- 
volved. It is still the problem of the line function to solve the problems. The staff 
function can discover problem areas and suggest solutions, but the answer must 
come from the line. 

A concentrated follow-up procedure in the manner indicated should continue 
for one complete accounting cycle, usually one year, and then it can become part 
of the auditing procedure. A follow-up program should be prepared in reason- 
able detail and manpower assigned to carry it out, similar to the procedure used 
in the first two phases of the project approach. It is recommended that progress 
reports and a final report be written on this final phase. It is interesting to 


compare anticipated results with actual results. 


Accomplishing All-Around Satisfaction 


The problems encountered in getting a job done are many and complex. But 
why do it the hard way? Whether the job be an investment study, an appraisal 
program or a cost revision, the basic problems are the same. There must be a 
dear understanding of the problem, management support, and a follow-up 
procedure. Even with this formidable lineup, success will not come without the 
assignment of a capable coordinator with sufficient manpower to carry out the 
task and, above all other considerations, unity and teamwork must be present. 
Could a cost accountant think of all the problems surrounding a cost revision 
and get the right answers himself? No, he must rely on his associates and 
subordinates. Supervisors, managers, snd to, executives must manage. The 
subordinate must know how to do a job. List:z to them all! The cost accountant 
cannot be a hero unless he gets others to do the: job for him. All levels of an 
organization thrive on a sense of satisfaction. The project approach accomplished 
this. Do It The Easy Way! 
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WE LIKE DIRECT AND ABSORPTION COSTIN 


by DAN HACKNEY 


Direct costing is a concept under which fixed costs are treated as period . 


Only costs that vary directly with production volume are considered as in 
costs and carried to cost of goods sold. Under absorption costing, all 
facturing costs are applied to product in some fashion. The difference b 
the two concepts seems to lie in the treatment of fixed factory burden, w 

it is charged off against profits when the money is spent or against al 
the goods are sold. Which method reports profits more accurately? — 
better concept? Frankly, we like them both. 


For a business to reach its full potential in a mature business economy, , 


agement must have all the information necessary for the various decisi 


must make. Management also needs data to evaluate the effectiveness of 


jobs being done by departments and individuals. It is in this area that ¢ 


countant needs to use direct costing as a tool. In gauging the effect of a | 


item or a large contract on overall profit, the answer is usually ¢ 
absorption costing is used. In determining whether we should replace ¢ 
machinery, why cloud our thinking by things like book value of the old 


ery? Let us consider for a moment cost control in the plant. Do we show ai 


foreman a control report based on absorption costing? Of course not. What 


be gained by including depreciation, insurance, and items over which the ff 


man can have no control? On another matter, the location of the break 
point is best calculated by the use of direct costing. 
If direct costing is such a valuable tool, why not adopt it to the exe 


of absorption costing? The mere fact that absorption costing has been sok 


accepted makes it a valuable tool. Also, it is all well and good to gather ff 
and statistics on varying production volume, etc., but all of us know that, 
the dust settles, we must have covered our fixed costs as well as our direct 
if we are to realize a profit. Then, too, in establishing sales prices, t 
the danger that a profit allowance will be added to the direct costs and 
sum of the two will be designated as the sales price. Likewise, in the 
and loss statement by line or by brand, if fixed costs are not allocated 
various products, the statement has little value. There are also times and 


tions in which direct costing would distort the profit picture. I have in @ 


the kind of business that must produce all year a product which will he 
only during a two or three month period. 

In summary, direct costing and absorption costing should be used a§ 
particular situation warrants. Generally speaking, direct costing is superid 
absorption costing in determining profitability of single contracts, new 
marginal contracts, and in cost control, budgeting and other situations. 
long-range view of profits, in pricing, in product line statements, and ing 
special situations like that of the seasonal business the case is not so des 
comparing the two I am inclined to come back to the title of this paper. E 
and absorption costing—we like them both. ¥ 
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A Short-Cycle Control Approach 
to Reports to Management 


by MORGAN O. SMITH 


| feecualimmnmnes masthead: sine ins on crear hes 
sound communications policies has been a big step forward. Ordinarily one 
thinks of communications as affecting primarily the areas of public relations 
and employee relations. However, possibly the important form of communications 
in a business enterprise is the internal reporting system, The essential steps in 
the perfection of the reporting system are, first, the adoption of a sound formula 
approach to the general problem and, second and equally important, the formal- 
ization of an aggressive policy of application and evaluation of the formula. 


Searching for the Principle Involved 


Vitwiig tn sdtecapiect the divalapainait Gt siaiisils Wad esdbubets af iaab 
ing over a period of years in the company with which I have been associated, 
certain definite facts are apparent. It is believed that a practical formula approach 
to organizing a reporting system can be derived cote aes Tae, Wee one 
as follows: 


1. All reports originate with the desire and/or need on the part of 
some individual or group of individuals for information. The in- 
formation may be generally classified into two types— 

a. Information which apprises the recipient of the outcome of 
planned action or the outlook for future action. 

b. Information which more specifically reports the status of action 
in progress and supplies the basis for decision and consequent 
control of actions while still in progress. 

. The emphasis on types of reports and types of information reported 
varies widely and frequently reflects the personal idiosyncrasies and 
work methods of the various individuals responsible for the conduct 
of the business, who may request reports. 


. Because of common interest in data which is in part or in total of 
significance to more than one person or group of persons, duplica- 





MORGAN O. SMITH is Treasurer of Ethicon, Inc., a subsidiary of Johnson & Johnson, 
Inc. He has been affiliated with Johnson & Johnson since 1942, where he held the posi- 
tions of Payroll Supervisor, General Auditor, and Assistant Controller. Mr. Smith is 
gtaduate of Cornell University. 
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tion of reposting effort is apt to exist. @o some extent, sud 


duplication is not inefficient. 
. There is a tendency to measure the efficacy of the reporting system 


by the number of reports issued and the amount of data packed 


into them. The basic reasoning seems to be that, if some reports are 
good, more are better. 


. Reports tend to multiply. Eagerness to cooperate and pride of + 
ability to produce information generally combine to effect agree 
ment to issue a new report without much critical evaluation of the ~~ 


real need for it or its cost. 


. Without supervised organization of the reporting system, reports a 
are rarely discontinued except in the course of sporadic inquiries ~~ 


into the related expenses. 


My company has, over a period of years, devoted considerable attention to to 


improvement of reporting. The foregoing facts have been recognized and | 
policies and methods adopted have been established with due consideration fo 
these facts. While no formula was framed at the outset, the general effort hm 
been directed toward recognition, throughout the reporting system, of a 

equation which, simply stated, is as follows: } 


Reporting to all responsible levels of management for accomplishm at 
optimum efficiency of control through clear communications is the sum ot 


of two distinct types of reports: 

a. Those reports which are basically informational in character and 
may be, in aggregate, the bases for broad management decisions but 
do not stimulate immediate action. 

. Reports which are designed to control events in the course of a 


business operation on a short-cycle basis, reporting results at or ¥ 


close to the time of the occurrence, thus providing the means for 
immediate action and consequent flexibility and control. 
It is readily admitted that these two classifications of reports are not mut 
exclusive. However, for the purpose of segregation in establishing a 


system or appraising and modifying an existing system, they would seem to be 
fundamentally sound groupings. If we can accept them as representing a bros 


principle, we then have an organized basis on which to proceed with some ¢ 
of scientific control to build our reporting system. 


Review and Analysis of Reports 


ots aut necniniey 00 covtow thn enisting sipesting anim 42 Gs wie 
Baplett in, the. Cuan. E'S Oe RAINS EEE 1 HOY Se SOO 
constitutes the optimum volume and mix of reports for efficient commu 
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This is a tedious task but certainly can be accomplished with considerable pre- 
cision. All current reports should be analyzed for the purpose of answering the 
following questions: 

1. Is the report primarily historical and essentially a matter of record 
and information, or does it serve to precipitate quick action, funda- 
mentally controlling the course of the business on a day-to-day basis? 

. What are basically the essential facts communicated by this report? 

3. What other facts, conclusions, or allegations are included which 
cannot properly be described as basic and essential ? 

. Are the functions of the individuals to whom the report is issued 
compatible with the objective of the report ? 

. Can the report be simplified and/or clarified to advantage, assuming 
for the moment that it is a necessary report and disregarding any 
other consideration ? 

Having analyzed all of the reports into their integral parts and clarified them 
in respect of answers to the foregoing questions, it is then possible to determine 
what is superfluous, areas of inadequacy, and the relative weight of the emphasis 
placed on day-to-day, operating level control versus control achieved by manage- 
ment decisions based on reporting considerably after the fact. 


The Rise of Short-Cycle Control Reporting 


It is next necessary to increase or decrease the total reporting volume to that 
which is believed to be the optimum reporting in respect to numbers of reports 
and their contents. Having accomplished this, there remains the task of selecting 
between short-cycle control reports and longer range information reports. In 
our company, more and more emphasis has been placed on short-cycle control 
type of reporting. These are the reports which are designed to aid responsible 
individuals to vary their tactics, their concentration of effort, their methods, and 
all the factors which govern short-range control. Included in this category are 
such reports as: machine downtime reports, machine efficiency reports, labor 
variance reports, material usage reports, select customer account analyses, sales 
statistical reports by product, division, salesman, etc., overtime expense, supplies 
expense, and telephone and telegraph expense. 

As more reporting of the short-cycle control type is perfected and put into 
operation, it would seem obvious that there will be less need for the conventional 
historical type of reporting. This, in fact, has proved to be the case, in our ex- 
perience. As an example, if satisfactory reporting of downtime, labor efficiency, 
machine efficiency, material usage, etc., are installed and working properly, it 
would seem obvious that detailed manufacturing statements at the plant man- 
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ager level become less meaningful and the reading of them by busy « 
tends to be an unnecessary use of their valuable time. 

As historical reports decrease in importance, there is obviously opport 
substitution of more constructive informative reporting to management ; 
minimization of the conyentional financial statement reporting to that 
absolutely essential to provide a company record. This, too, has been the ; 
in our company. Conventional financial statements have been reduced to sk 
form, with concentation om quick issuance, and preservation of only the 4 
factors reflecting operating results and financial condition. 4 | 

In general, management reporting has gone in the direction of reports whi 
provide the basis for formulation of management strategy. They are prince 
reports of exceptions to plan. They consider special problems and trends; 

1. Analyses to assist in setting 4. Reports evaluating alternative ~ 

product prices. courses of action. : 

2. Reviews of factors influencing § 5. Evaluation of the economia 4 

product mix. of production. a 

3. Inquiries into product profit- 6. Special reports to aid in cost | 
ability and possible simplifica- reduction. - 

tion of product lines. 7. Establishment of profit goals. 
Keeping Goals of Reporting to the Fore i 

It is suggested that the supervision of reporting be localized and that some 
unit within the company be assigned the task of maintaining constant vigilang 
on the reporting system.This would include objective evaluation of all prop 
reports, periodic assessment of the continuing need for existing ~~ 
constructive review to measure the efficacy of the system against our form 
a standard, It is probably not important to specify the point at which thin 
sponsibility should be placed within the company and certainly the 
placement can vary from company to company. 

Finally, it seems important to crystalize and formalize the principles 
are essential to satisfactory accomplishment of the reporting function. The | 
following six points are offered as being at least among the more important 
techniques to be emphasized. Without them, to the extent that each is applic 
no report is apt to attain its objective satisfactorily: 

1. Full communication to all persons to whom the message is useful. 

2. Simplicity, for quick review and understanding of contents. 

3. Incorporation of a technique for measurement of accomplishment 
against target. 

4. Highlighting of the more significant points made. 

5. Disclosure of corrective action needed. 

6: Inclusion of suggestions for improvement. 
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How to Make Progress 
in Maintenance Cost Control 


by EUGENE F. ANTHONY 


ore MAINTENANCE DOLLAR has become a significant item in the financial 
planning of an industry's operations. From seven to ten per cent of the sales 
dollar is maintenance expense. Maintenance man-hours, compared to produc- 
tion direct labor hour, range from one to eight in the chemical manufacturing to 
nearly one to three in the petroleum industry. 

In response to this situation there has been 2 steady evolution in maintenance 
organization toward cost control. Current developments are rapidly taking place 
in the area of planning, scheduling, materials control and in use of mechanical 
data processing. Maintenance costs are no longer arbitrarily allocated. Job systems 
have been established to charge all maintenance costs to specific cost or production 
centers. Major project expenditures are now authorized under formal procedures 
to estimate proposed costs and to fix appropriation limits. 

However, maintenance organizations are typical of service groups in which 
the essential requirements for cost control is complex. The techniques of the 
flexible budget, standard cost, and responsibility accounting must be adapted or 
combined in some way for use in the maintenance function. Several things are 
evident. The uniqueness of maintenance cost control must be clearly defined 
and established. We must discover a satisfactory way of achieving improved 
results in a manner suitable to the characteristics of the maintenance function. 
Our method must be effectively communicated through the use of well-established 
accounting techniques. The remaining sections of this article outline the current 
developments in maintenance cost controls and an approach to our further needs. 


How We Stand With Maintenance Cost Control 


The function of a maintenance department is to provide the material and 
labor necessary to sustain the productive life of a company’s physical assets. 
This group may also alter, expand or remove a portion of these assets as growth 





EUGENE F. ANTHONY is Staff Engineer in the Plant Engineering Department, Monsanto 
Chemical Company, Monsanto, Illinois, where he served in various capacities since joining 
this company in 1946. Mr. Aadney is 0 qudane et Wadanaua tina? St. Louis, 
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DAILY MAINTENANCE COST REPORT 
Traas- Stock 
Area Dept Job action Description code 
No. code 
5 
Flange Std. CI 104445 4cR 
Coupling Flare 1186345 1cCR 
Nut Flare 3x8" 118556 1CR 


Steel Mild la2 2304970 28CR 
Step Pole 4464113 ICR 


Comments: 159 912 
1. Total accumulative cost and direct labor hours for activity of previous days. 
2. These are small unit cost material items not charged to daily job run. These items are 
entered into stores overhead each month. 
3. Storeroom overhead allocation. 
4. Maintenance department labor head. Overhead rates are adjusted each month. 











and modifications in production are required. Much of this work is di a 
related to production. Some is not. A ruptured boiler tube, a ph 1 heat 7 


chariger, failure of a pump bearing can stop production until onipaa 
restored. Other repairs may involve building repair, painting, roof ape 
related to production only on a long term basis. Safety repairs, placed on a p 

above all others, protect or insure the safety of the worker. Work is dual on a 


demand basis and originates at the request of production supervision, The > 
system by which maintenance departments operate serves the specific need of 
defining and identifying work to be done so that the final charges may be ap 

to a cost center. From these considerations, we are able to make some de i 
conclusions about the nature of repair costs incurred: “ 


1. Responsibility for costs incurred are divided. 
. The amount of repair work is primarily set by the demand of 
production supervision. 
. The quality of work, once it is defined, rests with maintenance 
supervision. 
4. Repairs cannot be predicted. 
. Though some jobs may be similar, we cannot say that they are 
repetitive in any time sequence. 
. Management decisions beyond either production or maintenance 
supervision influence the level of maintenance work. 


The budget is clearly one technique available for maintenance cost cc 
But how is the budget level fixed? Who is responsible for controlling + 


In planning the maintenance budget, it is necessary to lean heavily on past er 


52 N.4.A4, BULLE 





nn a> tte oe cee eee 


formance. However, much is being done to improve maintenance budget plan- 
ning. The problem of joint responsibility can be partly resolved by placing « 
supervisory member of the maintenance group in direct liaison with an individual 
in production supervision. Both take an active part in establishing a maintenance 
plan for the production center involved, including systematic justification of 
work done over a period of time. 

Major projects are defined by a preliminary estimate and approved for ex- 
penditure at a predetermined authority level. In this way, production supervision 
shares in forecasting the volume of work and must answer to any overruns, On 
the other hand the maintenance supervisor is concerned with the efficiency, 
planning and execution of the work outlined. He cannot proceed with work not 
authorized by production supervision. Job costs are recorded by department and 
account number and must fall within a fixed variation from the original estimate. 
Though much is still to be desired of this system, the otherwise uncontrolled 
demand for services by production is curbed. Essential needs are preplanned and 
understood. 

Of equal importance are the recent developments in organization to improve 
the efficiency of maintenance work. The widely diversified nature of repair work 
has been noted here. Each job requires the movements of men, materials and 
equipment to the work site. The sequence of crafts required must be defined 
according to craft jurisdictions. Emphasis has been placed on defining, planning, 
and scheduling a job to permit coordinating the manpower, materials and tools 
for each job. Maintenance groups have been decentralized and located near’ the 
groups of production units they must serve with a base crew assigned to each 
area for emergency-type work and all other work required to pass through a 
planning and scheduling system. As much work as possible is shop fabricated, 
then hauled to work site. Material requirements are predetermined, ordered and 
expedited through the scheduling groups. 

In another direction of development, most large maintenance groups have 
adopted mechanical data processing or plan to. Typical systems cover maintenance 
and capital job cost accounting. Each work request processed through the planning 
unit or done on an emergency basis is assigned a specific job number. All labor 
and materials charged to this number are processed on a data card. Daily job 
labor tickets are used to record specific job numbers and time worked by each 
employee is also identified by craft. Materials are picked off a storeroom requisi- 
tion and identified by code number, quantity unit, description, job number and 
department on a card. These two cards are then processed for overhead on the 
basis of labor hours and material value. One of the many important reports 
resulting in the Daily Maintenance Cost Report (Exhibit 1). Immediate steps can 
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be taken to correct deviations from estimated costs. Current developments hg 
permitted rounding out maintenance organization for integrating all the e 
functions of maintenance labor and material application to a job. 


How We Can Advance Maintenance Cost Control 


As previously indicated, well-directed emphasis in budgeting and control hay) 
done much to develop cost consciousness in groups which ordinarily ¢ 
attention to getting the job done. However, any improvement beyond this m 
come from maintenance supervision which has the responsibility for efficier 
methods of work execution. Two further areas of activity are needed if we aj 
to set up a systemzii: method of analyzing repair costs. 

First, present methods of estimating must be improved. Comparing 
repair costs to estimated costs does not satisfy as a proper measurement of 
performance. An estimate provides a way of defining the scope of work requ 3 
and fixing the amount authorized over any period. This is an auxiliary tool of “4 
the budget and serves this purpose well. However, there is a need to predeter } 
the work method in such a way that actual work is compared to a standard 9 ; 
performance. 

Second, there must be some systematic methods established to provide s 
tenance cost analysis. The large volume and dissimilar nature of mainte 
work makes its measurement and analysis a complex problem. Attempts to solve” { 
problems by special analysis and in a maze of incomplete data make the definition 
of each one virtually impossible. Further, there is seldom a systematic method 
which a problem can be set up for analysis. We need, therefore, to explore the 
possible use of standard cost technique and to adopt some form of analysis of 
repair costs by cause. | 

The idea of cost standards applied to maintenance operations is growing it 
interest. This technique is usually thought of in terms of production operations. 

























& 

CRAFT CODES FOR LABOR RUN $4 
Electrician 01 Shift mechanic 04 Laborer (yard) ty 
Instrumentman 01 Oilers 04 #£=Porter 10] 
Carpenter 02 ~=Bricklayer 05 Rigger 10} 
Boilermaker 03 Leadburner 06 Trucks (yard) 10] 
lronworker 03 Insulator 07 Cranes (large) (3 tae 
Blacksmith 04 Pipefitter 07 Cranes (small) 13} 
Machinist 04 Painter 08 Welders 1 
Scaleman 04 ##Carrepairman 09 

EXHIBIT 2 
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On the surface, it does not seem applicable to repair costs.. Maintenance is far 
from a repetitive process. Work is done on a demand basis. It is rare to have 
any two jobs which would have the same labor and material specifications, 

A form of the standard cost technique, however, is applicable to repair costs. 
Though repair jobs are dissimilar, they are made up of a combination of basic 
craft operations. These operations are subject to some standardization. Exhibit 2 
shows a typical classification of maintenance crafts. Activity of these groups 
follows very closely to craft lines. High investment in specialized training skills 
makes it necessary to make best use of craft skills. Moreover, restrictive labor 
agreements along jurisdictional lines make it necessary to perform all work on 
a specialized craft basis. Whether replacing a motor, installing a starter, erecting 
a platform, building a steel support, repairing a pump, repairing a speed reducer, 
fabricating pipe or relocating pipe, craftsmen will perform many similar opera- 
tions within their own craft line. 

. In assembling the cost data, the basic operations of each craft can be compiled 
and a standard rate established. The next step is to combine these elements of the 
most used operations into application standards. Estimating under this standard 
cost technique would consist of analyzing the craft needs, then grouping the 
elements to form a block of work. This type of estimated cost compared to actual 
cost immediately allows a basis for comparison to the predetermined method. 
The method is much more likely to result in a step toward improved results. 

We need only to look at closely allied organizations, such as construction con- 
tractors, who have used a somewhat comparable technique for years. Contractors 
have been able to competitively bid a construction project within a profit margin 
of ten to fifteen per cent. Their only knowledge of the project is a system of 
unit construction costs applied to the scope of work indicated by design drawings. 
The technique can adjust for expected weather conditions, general, economic 
conditions, scarcity or surplus of labor, skill of craftsmen and customers’ man- 
agement policies. This situation seems to have as many variables as maintenance. 

For years a suitable measuring index for maintenance has been sought. This 
search has been spurred by a need to relate maintenance needs to production and 
to find some way of gauging performance and comparing efficiency from period 
to period. We have seen that the maintenance department is almost a catch-all for 
service-type plant functions. Maintenance activity includes repairs to equipment, 
buildings, yards, and sewers; it involves hauling, trucking, materials handling, 
housekeeping, painting and preventive maintenance. In fact, up to thirty per 
cent of maintenance activity cannot be classed as repairs. Production departments 
frequently need maintenance men to convert equipment to various product lines, 
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TYPICAL CHART OF MAINTENANCE ACCOUNTS BY CAUSE 
Assumption: Work request will include equipment number by department number. 
1- 2- Mechanical failure 


3 
01 Alignment 4 
02 Lubrication 5 
02.1 6 
7 
8 
9 





- Preventive 
02.3 ° 


03 Fouling (various subheads) 
04 Normal wear 








clean it to restore operating performance and relocate it for convenience or mingr : : 
expansions in capacity. re 

Serious thought should be given to classifying maintenance into a chart of 
accounts to permit analysis by cause (Exhibit 3). Costs so segregated would 
provide the first important step in defining the magnitude of a particular 
maintenance problem. 

The key to effectiveness of such a group is the ability to single out and defin 
problems for analysis, then investigate possible methods that will yield savi 
A partial list of maintenance accounts indicates the potential of this technique. 
Such a device is flexible and can be expanded or reduced as the needs indicate, 
It would definitely be a vehicle by which maintenance problems are communi 
cated to higher management. This, in effect, would begin to establish a working 
relationship by which both maintenance supervision and top level management 
could propose various studies for evaluation. An acceptable basis for continu 
ously reviewing performance would be established. 


Paths to Control of a Three-Way Responsibility 


The uniqueness of maintenance cost control lies in its divided responsibility 
between the volume of established work set by production, the quality of work 
developed by the maintenance department, and the influence of major policy 
decisions from higher management levels. Although it is an adjusted extension 
of a past period performance basis, the budget technique is still the most reliable 
index of the complex influences on maintenance expense. The problem of divided 
responsibility for incurring maintenance cost is best handled by shifting cm 
phasis to the budget as a working tool. A pre-planned maintenance program 
should be a joint function of both maintenance and production supervision. It 
is an essential part of formulating the annual maintenance budget. Under it, 
production management is charged with the volume of maintenance incurred. 
Maintenance supervision must set up controls to continuously review methods 
and improve work efficiency. 
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Two techniques used in production cost control can be adapted to maintenance 
definition of costs and permit cost analysis: 
1. Compare actual work performance with estimates based on standard 
costs representing the theory that all repair work is a compilation of 


basic craft operations. 


. Provide a chart of accounts to establish by cause all repair work 
done by a maintenance department, so that staff engineering groups 
can begin a systematic study of all costs incurred and can proceed 
to define and correct specific problems, the solutions of which are 


the most economically attractive. 


The budget, therefore, remains as the principal accounting tool for mainte- 
nance cost control. Standard cost techniques and analysis of costs will support 
the essential components of the budget and aid in its preparation. We will then 
be somewhat closer to an acceptable control of repair costs. 





PRODUCT REPAIR AS A DIRECT LABOR COST 
by J. WINTERS 


Let us take a careful look at what is 
generally termed repairs to product. The 
accountant is among those who should be 
deeply concerned with the treatment of 
these costs. Let us trace this matter of re- 
pairs of product to its source and ask the 
question: where does our repair problem 
originate? When parts are rejected by the 
inspector, they are classified as spoilage, 
salvage, re-work or repairs. All but the 
first require labor to be performed. How- 
ever, opinions differ as to whether salvage 
and re-work are really repairs. Let us con- 
cern ourselves, then, only with true repairs, 
which means that the part can be used for 
its original purpose provided it is sent back 
to have the original operation repeated or 
additional work done on it outside of the 
production line. 

There is a popular solution to this prob- 
lem and it has the definite advantage of sim- 
plicity. Repairs can be charged to product 
line overhead lines and all is well! How- 
ever, even those who have adopted this 
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method realize that there are unsatisfactory 
aspects. Individual units in a product line 
often receive inequitable repair charges. Re- 
pair costs are not properly attributed to de- 
partments. (Where did the defect arise?) 
Troubles multiply when incentive groups 
take over individual operations. The re- 
pairs previously performed as indirect labor 
are now included in the group rate, neces- 
sitating a careful segregation of the repair 
costs. 

Even the supposition that repairs treated 
as indirect labor will facilitate cost control 
is a matter open to question. A recent de- 
termined effort at getting our repair costs 
in line will be cited to illustrate. When our 
time study engineers establish group incen- 
tive rates, they frequently include a repair 
man in the group and coordinate his work 
with the direct workers in such a way as 
to effect the maximum of efficiency for the 
entire group. Thus constituted, the group's 
repair costs are very closely controlled, ob- 
viating close scrutiny of these costs when a 
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campaign is on to reduce repair cost. At 
the time of this particular study, it was 
found necessary to segregate these group 
repair costs from the other repair costs in 
order to determine in what areas repairs 
needed particular attention. This would 
have been avoided if we had treated the 
group repairs as direct labor to begin with. 

Now let us consider the possibility of 
treating repairs as direct labor. This re- 
quires special study. Some defective units 
may require only an alternate operation to 
put them in usable condition. The excess 
cost of the alternate operation over the 
regular operation really constitutes the re- 
pair cost. Hence, an allowance in the 
standard cost would be an equitable treat- 
ment. Other defective units may require an 
added operation performed by the same 
workmen requiring the use of the same or 
similar equipment. It is equally simple to 
deal with these costs as direct labor instead 
of indirect. 

At this point let us think again about cost 
control. Too often an alternate or added 
operation is needed for which no provision 
should ever be made on any budget or in 
any standard cost. Unfortunately, it appears 
necessary to coin such terms as normal re- 
pairs and budgeted repairs. But all possible 
care should be given to setting up budgets 
or allowances for only such repairs or ex- 
cess labor costs which may reasonably be 
classified as normal. All too often repaix 
budgets are built up from historical costs 
which include repair costs which should 
never in the remotest instance receive coun- 
tenance or setve as a basis for establishing 
any kind of allowance at all. This is a 
grave danger resulting from throwing all 
repairs in a departmental repair account, 
irrespective of the reason for the repair. 

Including alternate and added operations 
with direct labor will permit of treating 
the excess costs as direct labor variances 
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mal repair costs can be kept u 

the excess costs resulting from gross 
lessness, unusual machine or die ; 
downs, inferior quality of materials, eg 
When the time is there for establishing 
such excessive costs incurred during th 
past year will stand out clearly in 
accounts and, needless to say, will not s 
ceive consideration when estimates and ah 
lowances are set up to provide for re 

and reworking defective units. 

In addition to alternate and added ope 
tions performed by the same rr 
using the same or similar equipment, 
must consider repairs which are per 
outside of the regular production line. 
of this work may be performed at a 
bench, by hand, or with the use of 
or portable tools. This category p 
answers the description of normal rf 
more than any other. The why's 
wherefore’s for these repairs must also 
closely investigated and the proper dired 
labor variance code applied. Since this type 
of work can usually be performed in an area 
separate from the regular production line, 
careful study will permit arriving at a tee 
sonable burden rate for it. ut 

The basic objective is to charge all costs — 
to the specific product (and unit withina — 
product) for which the cost was i ‘ 
wherever possible. Compliance to this rule 


complicated. Introduction of more and 
more automatic equipment, to mention only 
one factor, places a heavy responsibility on — 
the persons entrusted with the proper 
cation aad distribution of costs. And com 
petition, as always, demands that we 
a complete knowledge of our true. 
costs, lest we be found eventually to 
producing in large quantities a unit of 
profit or no profit at all. 

N.A.A. BU 









Experience With Experience Curves 
for Aircraft Design Changes 


by LOWELL H. HALL 







[' Is WELL KNOWN that modern aircraft are constantly being improved to meet 
the demand for increased performance—by airline customers, and by the 
exigencies of national defense. The rapid progress in design results in the need 
for estimates of costs of many new models of planes, usually when these designs 
are still expressed in general terms. Added cost estimating and cost control 
problems arise because these original designs are frequently changed. 
Design changes make the products of companies more salable. These changes, 
































however, create many problems for the cost accountant. Our company currently 

. processes between 600 and 700 design changes each month. This article will 
, " describe how the cost in hours expended of major design changes can be deter- 
ise mined by simple graphic techniques without the use of complex mathematics. 
nel In the production of any item, the cost and effort to produce the second unit 
's y is normally less than for the first unit, the cost of the third still less, etc. We 
ilso be use the term, experience curve, to describe this process because the trend reflected 
= is the result of many factors beside learning. The factors involved include: 
aa 1. Improved design, directed toward producibility and cost reduction. 
lines, 2. Improved tooling, including improved machinery. 
oe 3. Improved methods and better sequencing of operations. 

é 4. Improved synchronization of functions, especially on new items. 
1 oan 5. Increasing schedules, from a few units per month to many units 
thin ss per day. 
curred, 6. Improved availability of purchased materials and components, 
; 4 especially where new are ired. 
s rae pecially types are required 
os ae 7. Increased specialization; the individual operator will perform fewer 
singly ; operations as more people are hired for increasing numbers of 
. ae assemblies per day. 
» calf 8. Increased learning by the worker, through repetition of operations. 
‘al What Design Changes Involve 
com In the huge aircraft industry, rapid technological change (and long cyde 
have — time from design to delivery) results in many undesirable cost situations: 
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- Assemblies are tooled and placed into production before the testing 
is complete. 

. New designs must be incorporated into assemblies already in pro- 
duction. Few delivered airplanes are identical in design. 


. Many major cost reducing design, tool, and method changes are 
made as production schedules develop and increase. 


Plotting of Experience Curves 

These factors are most important in in-plant assembly and installation 
operations. By plotting the costs expended on successive units of major 
and complete airplanes, it has been established that costs can and will dec 
at a stated per cent every time the quantity produced is doubled. Plotting of 
costs, especially in terms of direct labor hours, produces a very complex curve 
on arithmetic grids. It is extremely difficult to determine average costs for Pricing — = 
of quoted quantities from such graphs. However, plotting of costs of successive ~ 
units of production on logarithmic (“log-log”) graph paper produces a straight — 
line, either for successive units (unit curve), or for the average unit (cumulative — 
curve) for any given quantity of production. We use the straight line on log ~ 
arithmic graphs to represent our cost prediction, or actual experience, for the ~ 
average unit (cumulative curve) for a given quantity of production. The use of 
these graphs greatly simplifies the computation of original cost estimates and — 
the determination of costs of subsequent design changes. Plotting of actual costs 
expended, on these graphs, provides later comparisons. : 


A Problem in Design Change Cost 


In order to best explain the graphic procedure for computing the cost of design © 
changes we present in this article a specific problem and its solution. When 
changes in design are made at the customer's request, two elements of cost arise, 
These must be computed and translated into revised selling prices. The first is 
the cost of the design change, which is the cost of the added design, less the ; 
quoted cost of the design removed, for the quantity affected by the design change, ~ 
The second is loss of learning i.e., the effect of not being able to produce am | 
assembly at the full quantity contracted. It is the difference between the average 
quoted costs of the design removed at (1) the quantity to the point of design” 
change and (2) the quantity after the point of design change. (The original 
quotation averaged the prospective high cost of earlier units with the low cost 
of the units.) The problem is based on the following assumptions: = 

1. An order for the production of 100 components of an original 
design. 
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. The price of these 100 
components was based on 

an average of 221 direct 

labor hours per unit. 

. At the time of placing 

the order, an 80 per cent 

experience curve was an- 

ticipated and 161.2 hours 

to produce the 80th unit 

was considered to be 
| good performance. 

y . After production had been 

10,20 30 40 50 60 70 80°90 1 started on this order, the 

ss customer requested a 

oa. 5 major change in design 
to be incorporated on the last 50 units of the original order. 
5. The design change required the removal of some of the original 
design and a considerable addition of new design. 

It would be possible to arithmetically compute and plot the problem elements 
of original quotation, design removed, design added. Exhibit 1 depicts the cost 
of each unit on an arithmetic basis. However, to use this approach to compute 
the cost of the design change and the loss of learning to be charged to the 
customer, would be a laborious procedure. Exhibit 2 indicates the direct labor 
hours developed by the complicated arithmetic procedures for the estimated hours 
for specific units of production and the average hours per unit before and after 
the design change. It contains all of the significant per unit and average hours 
reflected in Exhibit 1. It will be noted that these hours also appear on our log- 
arithmic graphs in Exhibits 3 and 4. These charts are the more practical source 
from which to obtain them. The same hours data can be derived by plotting a 
few numbers (standard hours at oth unit, etc.), drawing a few straight lines, 
making a few simple calculations, and reading off the answers from these 
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ACTUAL CONTRACT PERFORMANCE 





| Actual Performance 





(a) Point where unit 
standard hour = unit actual 
hour. (Break even point) 
161. 2 hours at unit 80 


80% curve 
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logarithmic graphs. They depict the short-cut determination of all the 
labor hours required as a basis for the quotation for the original design, am 
the charge to the customer for his requested change in design. 

The average direct labor hours used as the basis for the original qua 
to the customer for 100 components were developed as in Exhibit 3. The e 
ing department compiled a comprehensive table of past performance by p 
(type, size, complexity, and quantity), and by departments working on t 
products. From this data standards expressed as x hours for the noth unit a 
production were established. Standards do not need to conform to past experient 
In fact, standards developed from time studies can be used. If they are used, 
standard unit hours, for bid estimates and performance control, would be plott 
as far down the experience curve as Unit 300. This means that the co 
operations could be expected to reach the standard, based on time studies, 
Unit 300. The estimating department then analyzed the original design, especial 
as it compared with previous products, adding or deducting standard hours fam 
significant differences, and reviewed cost performance on similar products, 4 
departments doing the work and for all departments combined. For this pi 
ticular design, it was found that past experience reflected the following experi 
curve: 

1. The average hours to produce the first 4 units was 80% of the © 
average for the first 2 units. 
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GRAPHIC PRESENTATION OF DESIGN CHANGE HOURS ADDED AND REMOVED 
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EXHIBIT 4 


2. The average hours to produce the first 8 units was 80% of the 
average for the first 4 units. 

3. As the quantity doubled, the average cost was reduced by 20%. 
This meant that the experience curve to be used for the estimate of 
the proposed original design was an “80% cumulative” curve. 

The standard hours were established at 161.2 hours to produce the 80th unit, 
termed the “break-even unit,” i.e., the point where actual hour costs meet the 
standard hour cost estimated. Exhibit 3 demonstrates the angle of an 80 per cent 
cumulative curve on a logarithmic graph. To establish the quotation, a cumulative 
curve is obtained. This is accomplished by dividing the unit hours (161.1) by 
the integral exponent. For an 80% experience curve, this exponent is 0.67807, 
which develops, for the problem at hand, cumulative average hours at unit 80. 
The integral exponent can be graphically derived quite easily for any degree of 
learning curve at the time the degree of curve is obtained from plotting of past 
performance. The hours to produce the 100th unit, divided by the cumulative 
average of 100 units, is the integral exponent. Once derived for any degree of 
curve, it can always be used for that degree. The integral exponents used in 
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Exhibit 4 would, for all practical purposes, apply universally to the curve d 
indicated, (except for quantities of less than 10 units). 
By drawing a line parallel to the experience, we develop an 80% ¢ 
through 237.7 hours at Unit 80. This established the average direct labor 
for 50 units to be 276.5 hours. The average direct labor hours for 100 us 
221.2 hours. (Note that the first unit required 974.2 hours!). The price g 
for 100 units for the original design of the complete component is, the 
based on 221.2 average hours per unit. According to our problem, a new ¢ 
is requested by the customer, starting with the 51st unit. It is necessary for 
estimating department to analyze carefully the proposed change. The proc 
relating to removal of the old design will be: 


1. Determine the standard hours removed (or replaced) by the new 
design. In this case, we assume 30 hours removed at Unit 80. 

2. Divide 30 hours by 0.67807 (the integral exponent) to convert 
unit hours to cumulative hours at the same unit of production. This 
will equal 44.2 average hours at Unit 80. 

3. By drawing a straight line (at the same angle as used in Exhibit 3) 
for an 80% cumulative curve through 44.2 average hours at Unit 
80, it is determined that the average hours through Unit 50 are 
51.4 hours and through Unit 100 are 41.1 hours. 


The new design will also require an estimate of the hours necessary to produce 
it. The procedure is similar to that used for hours removed: 


1. In our example, the new design to be added is the equivalent of 
75.1 standard hours at the 80th unit. 

2. Divide 75.1 hours by 0.67807 (the integral exponent) to convert 
unit hours to cumulative hours. This will equal 110.8 average hours 
at Unit 80. : 

3. By drawing a straight line at the same angle used in Exhibit 3 
(80% cumulative curve) through 110.8 average hours at Unit 80, 
it is determined that the average hours through Unit 50 are 128.9. 
(Only 50 units of the added design will be produced.) 


We are now ready to compute the cost of the design change from the informa — 
tion derived by simple charting. From the points on Exhibit 4, we post the & 
following cumulative average data to Exhibit 2: 

Cost of added design: @ 50 units 128.9 hrs. 


Less: Hours removed; @ 100 units @ 41.1 hours 4,110 
@ 50 units @ 51.4 hours — 2,570 
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Second 50 units — 30.8 hes. 
Net cost of new design—Average per unit 
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A quick look at Exhibit 1 will show that, should a design change occur after 
the first few units have been produced, a very large number of hours spent on 
these early units would never be recovered in the original selling price, which 
is based on the average hours to produce 100 units. Only experience curve pro- 
cedures give us the tools to estimate such loss of learning costs so they can be 
intelligently charged back to customer. The loss of learning on the design removed 
and not included in the sales price of the first 50 units, is derived as follows: 


Design removed—cumulative average  costat5Ounits 51.4 hours 


Less: Cumulative average cost at 100 units 41.1 hours 
Net cost of loss of learning—average per unit 10.3 hours 


This puts us in a position to determine the revised hours to be charged to the 
customer for the total of original and redesigned components: 


Original quotation—100 units @ 221.2 hours 22,120 hrs. 
Cost of design change—50 units @ 98.1 hours 4,905 hrs. 
_ Redesigned cost—100 units @ 270.25 hours (Exhibit 2) 27,025 hrs. 
Loss of learning—5O units @ 10.3 hours 515 hrs. 
Revised quotation—100 units 27,540 hrs. 





It may have been noted that we rely on having all direct labor hours charged 
to individual units in production. The original degree of experience curve depends 
heavily on this information: 

1. The standard hours used in all estimates are broken’ down by 
departments and major operation inspection points. 

2. As operations are completed, the standard hours are accumulated. 

3. The total standard hours accumulated (or earned) are divided by 
the standard hours for a single complete component. The result is 
“equivalent units produced.” 

4. Total hours expended, divided by equivalent units produced, equal 
cumulative average hours for the quantity. , 

5. Periodic plotting of average hours for equivalent units produced 
indicates performance to the experience curve used for the quotation. 

6. These computations of equivalent units produced are also checked 
by physical inventories of quantities completed and quantities 
partly completed. 

By experience, it has been established that experience curves vary by type of 
work, usually corresponding to conventional production departments, such as 
machining, bench work, sheet metal fabrication, subassembly, major assembly, 
etc. Therefore, on major components, it is not unusual to compile bid estimates 
by departments. The same graphic technique can still be applied. Separate 
plotting of unit hours and cumulative hours by department will be tabulated 
and combined into a single quotation. 
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Manner of Using Experience Curves; Their Advantages 


Most airframe and aircraft component manufacturers have developed expe 
ence curve conversion tables for their own use. These tables are used as fac 
which indicate, for each expected degree of experience curve (80%, 85%, ett. 
the hours to produce a specific unit of production (unit progress curve tab 
and cumulative average hours to complete a specific quantity (cum 
progress curve table). These factors are then applied to the unit hours estim 
at any point in production to derive the unit hours for any other unit in pre 
duction or for the cumulative average hours of any specific quantity of units, 


Even though tables are used extensively, computations are very often check 4 
by the graphic procedures described in this article. In addition, the plott . 


of forecast and actual costs on logarithmic graphs is almost invariably used 


present unit cost information to all management levels. These graphs are easy § 


for everyone to interpret. In brief, in the computation of original bid estim 


and design change costs, the use of logarithmic graphs is essential in order o 


cope with the large volume of estimates required in our business. 


Regardless of whether involved mathematics, logarithmic graphs, or conver: 
sion tables are used for computation, the fact of experience curves cannot be : 


overlooked. No matter what is produced, it must be recognized that costs she 


and do progressively decrease as quantities increase. Application of the exper ~ 
ence curve theory has been extended into many areas of business. Buyers use 
it to obtain prices for purchased assemblies, which recognize future potential cost 7 
reduction by the supplier. Sellers use it to set competitive sales prices based on © 
predictable future cost savings. Such prices are not penalized by high costs of & 
initial production. Management uses it for realistic control of costs recognizing 
the difficulties of early production of new products but demanding constant 


reduction of costs. 


It has not been the intention here to make a simple procedure sound very 4 


difficult. Experience curve theory is generally difficult to translate into specific 


numbers. However, I feel that study of the example given and actual plotting ~ 
of the lines from Unit 1 through 100, will soon render the process easy 10 © 
follow. The graphic procedure is the easiest approach to such an understanding, 4 4 


The application of experience curves to design changes greatly reduces the diffe — 
culty of computing the cost of such changes. The ability to compute the cost 
of loss of learing insures proper reimbursement from the customer who requests 
design changes. The facility provided by the graphic methods described 
greatly assists in prompt quotations for design change costs-at intelligent sei 

prices. 
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A Review of Cost Assignment Bases 
for Marketing Activities 










by JOHN J. ORMSBY 


Pa SPIRALING OF MARKETING ACTIVITY COSTS creates urgent need for analysis 





and control. One tool currently in use or under development for this analysis 


git 
o 





and control is segregation. This means breaking down the costs of marketing 





activities into small enough pieces so that local managers can be held responsible 
—to products and to controllable geographic areas. Both types of assignments 
should be on as scientific a basis as is possible. This article offers some approaches 
and methods which have been found sound. 
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Available Allocation Bases 







There seems to be general agreement that there are three practical bases of 
allocation. Effort expended is one. Examples are direct labor dollars, direct labor 
hours, power consumed and cost of goods sold. Results obtained is another and 
identifies the accomplishments that are immediately seen, e. g., the units of sales 
volume or the dollars. Ability to pay is the third and pertains to the ultimate 
objective, the gross profit or net profit which gives the wherewithal to carry on 
the business. These bases are all used. There is, however, a preponderance of 
agreement on effort expended as the best one. 

However, the other methods cannot be discarded. The use of results obtained 
as a basis is well regarded. Dollar sales and sales volume are examples. Ability 
to pay is used, but brings apologies. Yet, to be realistic, it should be kept in mind 
that, in modern, big, profitable business, certain costs are incurred because of 
ability to pay. A consideration, other than inherent merit, to keep in mind in 
choosing allocation bases is the balance between simplicity and accuracy. 
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Assignment of Advertising Cost 


The advertising classification is chosen as the first example of practical 
cation, because advertising represents the biggest “slice” of distribution ¢ 
In most big consumer goods companies, particularly in the food and soap I 
advertising falls into two major categories, the media advertising placed by @ 
agencies and the deals. We will direct all attention to the media. (The dea 
are very important, too, but specialized). All media cost—(space, time, pe 
formers’ salaries, production costs and commissions )—should be analyzed in tf 
accounts. In large companies, these accounts could number as many as twenty-five 
For example, there would be separate accounts for radio broadcast time, ta 
talent and production, magazine advertising space, magazine advertising produ” 
tion, and so on through outdoor advertising, transportation advertising, displ 
materials, and the like. 7 

The next step is to make the decisions as to assignment or allocation of | 1 
costs. Specific examples of assignment follow. Following the principle of charg 
ing direct as much of the cost as possible, we see that we can nearly alway) 
assign radio costs directly to a product. Most large brand manufacturers hammer) 
home one product on a program. This is effective merchandising and works 
well organizationally. It requres allocation, not to products but to geographi 


areas. 
A broadcast will usually reach more than one territory. The recommen 


basis for the allocation of radio advertising is the number of families who li 

on an average day (or night) to the station or group of stations involved. 

basis is obtained through the broadcasting stations themselves or the adverti 
agency which, in turn, engage services to determine these statistics. Since t , ‘2 
talent, and direct publicity are incurred together, they can logically be groupe : 
We now see that radio advertising can be charged directly to product and alloy 
cated to the geographic areas on the basis of the number of listening families 
each territory. 

But what happens when the sponsor hires a national show? That's pack 
radio. The writer, in the course of his work on this subject, talked to rese 
men of several large agencies. They recommended that all the costs of one she 
be brought together, then allocated to all the territories affected on the basis of the” 
number of families listening in each territory. This means averaging costs i 
programs carried with high cost stations and lower cost stations. The alternative 
is to break out each station cost, a rather lengthy detail job which is felt not odie 
narily worth the effort. 

The recommended basis for assigning television costs to territories is genet 


a 
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the same as for radio, except that the individual station charges are broken out. 
The costs differ too greatly and there are not as yet so many stations in the field 
as to make separate costing impossible. 

By magazine, the advertisers usually refer to the large general consumer 
publications. They include professional periodicals if ads appear in these in 
such a way as to induce consumer buying. The magazine publishers can supply 
data on their distribution by number of readers in every state, country, city, etc. 
It is felt that there is a direct relationship between the number of magazines dis- 
tributed and the cost of the magazine advertising. The costs distributed should 
include production as well as space costs. The production costs mean the art 
work, electros, and similar expenses, incurred in the preparation of copy. 

Newspapers regularly furnish the advertising agencies with volume of distri- 
bution in prime markets. These figures can be used as the basis for assigning 
product costs to territory. 

We can complain about the billboards plastering our highways and hiding 
our town; from a cost assignment point of view, these can be easiest of all media 
to distribute. The product promoted is easily recognizable.- Therefore, distribu- 
tion is direct to product and, since the locality is also known, the costs may be 
assigned to the territory where the biliboard is displayed. However, the necessary 
inclusion of production charges may introduce a small allocation element. 

Similar to outdoor advertising, all charges for transportation advertising can 
usually be charged directly to the product and territory affected. There is an 


exception in the case in which the advertising displayed in railroad passenger 
cars travels extensively between two or more of the territories. 

Categories discussed above cover the media most used. Other advertising, if 
used, should be subjected to the usuai tests. Can it be charged directly? If it 
cannot be charged directly to both product and geographic area, can it be charged 
directly to either one? Where allocation is necessary, apply the procedure used 
for the nearest compatable media. 


Assignment of Selling Expenses 


Normal approach to a discussion on selling expense is first to segregate direct 
selling and indirect selling costs since, if the direct can be segregated, allocaton 
is reduced. However, in attempting to assign costs both to product and territory, 
the analyst faces a stuation in which almost everything is indirect somewhere in 
the process. The salesman who sells in the New York territory sells a line of 
products. He is direct to territory and indirect to products. The salesman who 
sells a name brand of pocketbooks travels from Maine to Florida. He is direct 
to product and indirect to territories. 
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For purposes of this article, I am narrowing its scope to considerat 
manufacturer's and distributor's sales force which sells the company’s pre 
wholesalers and large chains. In some markets, retailers are also sold if 
quantity purchases justify this direct selling. The salesmen include ret 
who check retail stores, help the retailers place orders on wholesalers 
up displays; chain store salesmen; special account representatives; territory m 
agers; district managers and, in some cases, regional managers. 


come fairly well-known and, therefore, the type of selling falls more intel 
repetitive than the nonrepetitive. This type of selling becomes relatively fm 


expense, though some of the components may vary. The fixed character 
only as long as sales, themsleves, continue at the profitable level. The 
analyst wili not lose sight of the fact that he is providing greater tools for g 
profit, usually through greater sales. 


Account classifications under field selling include all the usual salary . 


benefit accounts, traveling, show and exhibition expense, property taxes, r 


ing and licensing fees, and so on through about fifty separate accounts. Fur 


breakdowns are made within the accounts. For example, motor vehicle open 


expense may be subdivided into garage, gasoline, tolls and parking, repair, . 


so on. As related to the background against which we are thinking, the ch 
are almost all direct to the territories. This results from assigning cost o 


numbers on a territory basis. The few items in this field group which are all 
tions are relatively small in value. However, the field expenses are almost 4 


indirect to product. They are assigned to products on a basic consumption 


This unit relates the selling effort to the various products. To make our exar 


more specific, let us say the products are various brands of coffee. The 


consumption unit is the number of cups consumed per 1,000 population. Market 


ing services provide the basic data. By taking the number of cups of A « 
B coffee, C coffee, etc., we can arrive at the percentage for each. By 
these to the territory expenses, either actual or budgeted, we can assign t 


expenses to products. 
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When the planned expenses for a geographic segment are approved, the os 


sumption percentages are applied to obtain a planned cost for each p 
This planned cost by product is then divided by the planned sales volum 
obtain a volume rate. This rate is the standard applied to the actual 
each month and results in fast information of selling expense by location 
product, at standard. The differences between the standard result and 


budgeted expenses comprise volume variance. Later, when actual expenses : 


known, they are also compared to the budgeted expenses and the difference . 


rate variance. 
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The above instance deals with a product division. It manufactures, sells, does 
its own accounting, and has authority and responsibility for its own decisions. 
Now let us consider a different division, a general selling division which sells 
the products of many operating divisions. It is trying to serve many masters. 
Its products vary greatly. Assignment of costs can (and do) affect profitability 
of the operating divisions it serves. Agreements on policy are needed from many 
managements. To develop profitability by products and geographic segments 
requires corporate guidance, approval and arbitration. Regardless of what 
methods are used to assign costs, some product divisions will feel they are scape- 
goats. Multiple bases are usually necessary. The more functions are separated 
the greater the refinement. In the writer's experience we tried a fourteen way 
analysis. This was found cumbersome. A shortcut was made reducing the func- 
tions to these five: 

1. Retail selling | 2. Wholesale selling 4. Administrative 
(including sales 
promotion ) 

Retail selling includes the cost of full retail activity, including salesmen and 
their supervisors. Assignment is practically direct to lines since the operating 
divisions “buy” time. The part not direct is assigned on the basis of budgeted 
unit volume within the line sold. Wholesale selling includes the wholesale sales- 
men and their territory managers. For simplicity, the costs are assigned to prod- 


3. Institution selling 5. Accounting service 


ucts partly on budgeted unit volume and partly on invoice lines. Administrative 
expense includes, as accounting categories, the general manager, region managers, 
promotion staff, development planning, and the like. Distribution to products 
is made 50 per cent on the basis of total retail cost, 25 per cent on invoice lines, 
and 25 per cent on budgeted unit volume. Accounting services, including the 
controller, region controllers, and part of the general overhead, are allocated to 
products half on volume and half on invoice lines. 


Costs Below Merchandising Profit 


Previous paragraphs have dealt with assignment of advertising and selling 
costs, about four fifths of all distribution costs in many companies. The remainder 
are costs below meschandise profit and usually include research, general adminis- 
trative, and other expense (partly offset by other income). In most big com- 
panies, these expenses are small in percentage. But they are large in absolute 
dollars. 

In assigning these costs, two main roads are open. We can group the costs and 
look for the best single base or we can keep them separate and use several bases. 
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Decision rests on how accurate a result is needed and on how much is i 
This group demands consideration of all the principles of allocation and i 
pretation of these principles. How strongly do we feel toward effort ex 
or results obtained or ability to pay or a combination? At what point do} 
judge between simplicity and accuracy? If we are seeking a good degree of 
curacy we must follow our rule, i. e., co disigy dieutiy inane naa : 
among these apparently most indirect costs, much can be charged direct if # 
objective demands. To illustrate, let us examine the account classifications. > 
If we take the trouble to look, we find much research is direct, at least to 
uct. To assure ourselves of this, may require looking back to the original re; 
project authorization. When projects are assigned, there is usually a tie-in wi 
improvement of a product now in the line or, at least, with a product g 
Sometimes the project arises because of territorial preferences. At any 
good portion of research can usually be charged direct. The remainder can b 
set aside for composite allocation with costs of other classifications. § ; 
General administrative expense includes the salaries and expenses of the t > 
officers, the corporate headquarters operations—law department, headquarter 
accounting—and all other executive staff functions. In large corporations, th 
operating divisions also have their general administrative expense. Many @ 
thorities recommend avoiding the assignment of general administration to prod 
ucts, and geographic segments on the grounds that there is no relationship, i ¢ 
no unit of measurement, which permits assignment on other than an arbi , 
basis. This does describe the situation pretty well, but it is possible to 3 
some direct costs and so reduce the amount to be lumped with other costs i 
a composite allocation of remainders. Sometimes assignment is required as for” 
the cases under the Robinson-Patman Act. * 
In most discussions about the futility of assigning general and administrative 
expense, thinking seems to focus on the president's salary as representing all of & 
This is certainly not so. Where the degree of accuracy requires, such expense 
be analyzed along the same lines as explained above for research. More often than 
not it contains many staff services made available and staffed for the benefit of 
other activities. Examples of these are the legal department, methods : 
central engineering, reproduction, traffic, and market analysis. While ‘I 
charges may not go directly to products and territories, they can go directly, - 
advisable, to the division or area receiving the service. 


. 


Deductions From Gross Sales 
Still another group of costs not yet covered here, are the deductions from g 
sales. Account classifications in this group can include returns, transport 
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warehousing, cash discount and price declines—perhaps eight per cent of net 
sales. Most of such costs are subject to direct charging or else closely related 
bases can be found rather easily. 

Returned goods and damaged merchandise tie in closely with the product sales. 
There is no problem as to which product or which territory is involved. They 
are charged direct. 

Transportation can be a high cost activity. Some companies place it under sell- 
ing expense rather than deductions from sales. It is possible to put it on a direct 
charge basis. If this is too costly, a compromise can be developed. The costs can 
be charged directly to product lines and territories, then allocated on a gross 
weight to the individual products. In one case study, the company set up a cen- 
tral freight analysis department in a mid-western city. All operating divisions 
forwarded their freight bills to this central agency, which performed the analysis 


and transmitted costs to the operating divisions by any desired category. 


Another category which may be an expense rather than a sales deduction is 
warehousing. Some companies use their plant locations as warehouses. Others 
have central warehouses or distribution centers. Others ship direct to customers. 
Still others have combinations of these. Under ideal conditions, each territory 
would have its own warehouse. Charges would then be direct to locations. Es- 
tablishment of standard case or unit cost can provide a factor which ties in with 
products cases or units or weights shipped. 


Product and territory applications of cash discount is generally by allocation 
for the reason that this gives an appropriate answer with greater ease and econ- 
omy than any attempt to charge it direct. Dollar sales is the most used base. 
Large national companies with strict collection policies can calculate discount in 
advance with little trouble. The cost follows the sales dollars. 


Conditional—Not Categorical—Answers 


There are many possible refinements to the distribution methods and assign- 
ment bases discussed above for marketing activities. If results so require, func- 
tions shown can be sub-divided much further. As mentioned, the bases shown are 
representative and not “this-is-it” answers. However, an intelligent approach, 
even without great refinement, can develop a very important tool for bringing 
marketing costs to bear on products and territories to which they apply, a tool 
marketing management will welcome. 
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WHAT IS INTEGRATED DATA PROCESSING? 
by ROBERT M. McKINLEY 


Perhaps the most important aspect of electronic computers has been the foo 
ge ee ee ae oe ee 
economically justifiable portion of the work. Basically, integrated data p 
is a system in which information at the source is put into a form for use 2 
the necessity of rewriting or transcribing any of the original data for the purpose 
of later functions. For example, information contained on customer's orders may 9 
be required by the sales department in one form, by the purchasing department in” 
another form, by the production department, and by the shipping department 
yet other forms. To put the original data in a form which will give all these re 
or summaries as by-products, is to accomplish integrated data processing. 

It is possible to design integrated systems which do not involve any p 
cards, punched tapes, or modern electronic equipment. The size of the 
and volume of data to be processed determine the type of equipment required. 
The important thing from the standpoint of clerical costs is that the work be 
integrated, because it is the integration which provides the greatest possibilities for ‘ 
clerical savings. For example, let us take a company which makes a practice of | 
typing a shipping order set when an order is received, and an invoice set later © 
Let us assume that snap-out sets are used. You could improve each of these egal 
tions by installing continuous control punched forms, but you would not have — 
accomplished integration. That could be accomplished, however, if you were to 
type the original order on a duplicating master and produce from it the — 
forms: 5 

. The shipping order, labels, and bills of lading for the shipping depart- j | 

ment. 4 

2. A set of slips for each line item on the order which could be sorted 
and summarized for sales department use. 

3. Similar slips or copies of the orders which could be summarized for 
purchasing department use. 

4. Similar slips which could be summarized for production department use. 

5. A complete invoice set after the order was shipped. 

If the operation were large enough, or complex enough, to justify it, you might 
mechanize this system further by producing a punched tape as a by-product of 
the original typing of the duplicating master. Then, instead of producing line | 
item slips when dupiicating from the master, the punched tape could be converted | 
to punched cards, automatically sorted and summarized, to produce the necessaty 
reports for the sales, purchasing, and production departments. If the operation were 
even larger and more complex, or if speed in reporting were of the essence, thea 
you could further mechanize this system by substituting one of the new high speed | 
electronic computers in place of tabulating equipment. However, this progressive ' 
mechanization is application of integration, not the integration, itself. 
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Problems in Computation 
ond Use of Return on Investment 






ss 


by HAROLD BIERMAN, JR. 


_ MODERN PROFESSIONAL BUSINESS MANAGER relies on an extensive and 

detailed reporting system to keep him informed. It accumulates informa- 
tion on sales, costs, income, investments, etc., summarizes the information, and 
presencs the summary to management. Unfortunately, even the summaries of 
this information become bulky. The need is felt for further summaries of the 
financial summaries and the answer to this need is seemingly found in the use 
of ratios and percentages. There are three percentages which seem to have been 
accepted as a solution of the problem, but in haste to apply these very useful 
tools, their basic limitations can be forgotten. 
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The Make-Up of the Return-on-Investment Formula 
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The three percentages commonly used are investment turnover, operating 
ratio, and return on investment. As might be expected, the percentages have 
many aliases. For example, the return on investment is also called return on 
capital, return on invested capital, and rate of return, The formulas for the 
three percentages are as follows: 


1. Investment turnover=Sales Operating rates=Income 
Average investment Sales 
Return on Sales x Income = Income 


Investment Average investment Sales Average investment 











Just how important these three percentages are considered by management is 
difficult to guess. The literature on the three percentages has come primarily 
from the business community and authors have generally been enthusiastic. 





DR. HAROLD BIERMAN, JR. is Associate Professor of Accounting in the Graduate School 
of Business and Public Administration, Cornell University, Ithaca, New York. Prior to that 
‘ he was an instructor at Louisiana State University and the University of Michigan and was 
x Assistant Professor at the University of Chicago. Among the companies with which Mr. 
= Bierman has had industrial experience are the Shell Oil Co., Ford Motor Company and 
Boeing Airplane Co. 
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The Sales and Income Components 


The three percentages will, obviously, be only as good as the numbers 
to compute them. The three components are sales, income, and average iny 
ment. It will come as no surprise to anyone familiar with accounting li 
that the problems of measuring these three items are numerous. 

Measuring sales is often spoken of as the problem of revenue recogni 
Is revenue to be recognized as the order is received, the product made, 
product shipped, or the cash received? Since most companies are on the 
accrual basis of recognizing revenue, the revenue is recorded when the 
are shipped or the services performed. Only in relatively rare cases will i 
method of accounting cause difficulties in computing the investment tur 
For example, a firm in the ship building industry, which uses the accrual 
and recognizes revenue only on a completed sale, might have a low inve 
turnover in a period of great activity, if no ships were delivered during thi 
period. This specific difficulty may be readily solved by shifting to a products 
basis (or percentage-of-completion basis) of revenue recognition, but the 
eral problem of revenue recognition does exist and should be recognized. 

The problems of measuring the income of a corporate entity are many 
are increased when attention is focused on the component parts of an organi 
tion. The main problem is the splitting of joint costs. Accounting proce 
which are generally accepted from a financial reporting point of view may 
in a report of income completely worthless from the point of view of comp 
different operating units or making decisions. The report of income can 
qualified by footnotes, but these qualifications tend to be lost sight of 
attention is focused on the return on investment. Problems of income measure 
ment which are particularly relevant for the purpose of measuring return On” 
investment are: 


= 


e3 


4 
1. Revenue recognition and the matching of expenses with revenues. 
2. Treatment of repairs and maintenance costs. 
. Inventory procedure. During periods of fluctuating prices income 
will be affected by the choice of inventory valuation basis, “fifo,” 
“lifo,” average cost, etc.) 


. Treatment of non-productive supplies. Should they be expenses 
when purchased or inventoried ? 


. Choice of depreciation procedure. Are all plants using the same 
procedure (straight line, declining balance, sum of the years digits, 
activity basis, etc.) ? 

. Adjusting depreciation for the changes in the price level. 

. Allocation of joint costs, especially central office expenses. 
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8. The effect of changes in the level of production on income (caused 
by absorption costing under conditions of changes in production). 
On the fortunate side, theories and techniques have been developed to handle 
all of the above problems. On the unfortunate side, these are frequently not 
applied uniformly to all plants and all divisions of a company. Thus, one plant 
will use “‘lifo” and another “fifo” for inventories. One plant will expense supplies 
when purchased; another will inventory them. One plant will use straight-line 
depreciation; another will use some method of accelerated depreciation. For any 
of the eight items listed above, examples can be presented showing two plants 
(assumed to have the same physical characteristics) which will have different 
rates of return on investment caused by differences in accounting treatments of 
one of the above icems, rather than in efficiency. 

It should be uoted that depreciation is one of the expenses deducted in finding 
the income to be used in computing the return on an investment. This is one 
of the prime difficulties in determining the ratio. How much of the cost of the 
assets should be allocated to each period over which the asset is expected to be 
used? For purposes of measuring income this decision has to be made. 


Measuring Average Investment 

Many of the problems of measuring average investment in connection with 
computing the return on it are directly related to the problems of income 
measurement. The list will be shortened here in order to focus attention on 


the three primary problems: 
1. Valuing long lived assets. 2. Valuing inventories 
3. Allocation of assets administered 
directly from the company’s office. 


Finding the figure to use for long-lived assets in return on investment calcu- 
lations is a triple-headed problem. First, what items should be capitalized and 
what items charged to expense? This is particularly troublesome with repairs, 
maintenance charges, and where there are large expenditures for developing 
new procedures or products. For example, in the oil industry would the costs of 
digging dry wells and producing wells be treated as assets or as expenses? 

The second problem is to decide what to do about depreciation. Should the 
accrued depreciation be subtracted in computing the average investment? This 
is a troublesome question to which there is no one simple answer. There are 
however several observations which may be made. Assuming constant revenues 
and maintenance charges, an asset will have an increasing return on investment 
through the periods of use if: 

1. Straight-line depreciation is used (and the accumulated depreciation 
is substracted). 
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2. Any of the decreasing-charge methods of computing depreciation 

are used (and the accumulated depreciation is subtracted). 
With the above assumptions, the depreciable asset will have an equal r 
on investment through the periods of use only if the compound interest m 
(an increasing-charge method) of computing depreciation is used. But 
method will do strange things to income (the revenues of the later periods 
be charged with larger and larger depreciation charges) and is not gener 
recommended for use by industrial firms. If the assumption of constant 
and maintenance charges is relaxed, the direction of the effect of the dep 
accrual on the return on investment is less easily predicted. Though this can be) 
a highly complex problem, three generalizations may be made: a 
1. Depreciation accruals subtracted from the gross investment to obtain 
the net investment can distort the computation of the return on 

investment. 

2. Not subtracting the accumulated depreciation can distort the actual 
investment in the asset being used. 5 
3. Whether accumulated depreciation should be subtracted or not 
should depend on the revenue earning characteristics of the asset. 


The third problem in valuing long-lived assets for purposes of determini 
the average investment for return on investment calculations is possibly the 3 
most important. What should be done about the fact that the unit used to 
measure the investment is the dollar, and the dollar has different meanings in ; 
different years. The purchasing power of the dollar has changed significantly 
in the last thirty years. Ignoring this fact merely means that an implicit assump- 
tion is being made that inflation and technological progress both have the same 
rate of increase. This is an absurd assumption. If the return on investment 
approach is to have any significance, the effect of the change in the price level 
has to be faced up to. 

The problem of measuring for inventories for return on investment calcula- 
tions is related to the fact that “‘lifo” is a generally accepted valuation base for 
accounting purposes. Once “lifo” is introduced, the inventory dollars will often 
represent goods dating back to the moment of introducing “lifo.” In any event, 
the inventory resulting from the use of “‘lifo” will only rarely give an indication 
of the actual cost of the inventory nor will it give an indication of the present 
value of the inventory. Other problems of measuring inventory include the 
writing down of obsolete or spoiled items, the taking of a meaningful physical 
inventory, and deciding on what costs are inventoriable in the case of a manu- 
facturing firm. 

As if there were not enough problems coping with company-wide figures for 
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various assets, there is the question of allocation when several company units 
are involved. When assets are administered directly from the central office, 
should these assets be allocated for purposes of computing the rate of return of 
a division or plant? This is the cousin of the familiar problem of joint costs 
and may well be termed the problem of joint assets. If there is some reasonable 

ds for allocating the asset, then it should certainly be allocated. For 
example, if the payroll is paid out of a centrally administered payroll fund, then 
should not the cash held in this fund be considered an asset of the individual 
plant? The answer would seem to be, “yes”. What would be a reasonable basis 
of allocation? In this simple example, the take-home pay of the workers of each 
plant would be a reasonable basis for allocation. Some companies do not allocate 
cash administered by the central office. This is not harmful if all the operating 
units being compared have like characteristics, but if they are unlike (one plant 
has a large amount of long lived assets, another a large number of workers), 
then the failure to allocate joint assets may give misleading results. 


Special Problems of the Operating Ratio 

The operating ratio (defined as the ratio of income to sales) is, as has been 
noted, an integral part of the return on investment formula. It has a whole 
series of special complications which must be taken into consideration if it is 
going to be used. The operating rate will be affected by: 


1. Changes in the level of sales. 4. Changes in price of prod- 
2. Changes in the product mix uct sold. 

sold. 5. Changes in the costs of 

; : materials and _ services 

3. Changes in efficiency. 1 to produce the ’ 
uct sold. 


If each of the above influences is isolated and the effect of each computed, 
then the operating rate is useful. If attention is focused on the operating rate 
without proper analysis, incorrect conclusions may be drawn as to the causes of 
the changes in the rate. For example, assume the following situation: 


Period Period 
1 2 
Sales 1,000,000 1,500,000 
Income 50,000 300,000 
Operating ratio 5% 20% 


In the example, the operating rate increased from five per cent to twenty per 
cent. Does this reflect increased efficiency? To answer this question, we should 
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know what the income should be for sales of $1,500,000. It may be t 
income should be $400,000 for sales of that level and, instead of being “ 
an operating return of twenty per cent for sales of $1,500,000 reflects i 
The increase in operating rate may have occurred merely because of i 
sales (for which the sales manager should receive credit). This situation Ga 
be handled, but is it always taken care of in analysis of these percentages? _ 

In another situation, sales may not have changed at all, but the operating fie 
may change because different products are sold. For example: 

Period Period 


% 
1 2 

Sales 1,000,000 1,000,000 ; 4 
Income 100,000 200,000 * 
Operating ratio 10% 20% .g 

Does this situation reflect increassed efficiency? Maybe not. It might ' 
reflect a change in the composition of sales from low-margin items to high- 7 
items. This lack of information can be rectified by preparing rates of return by 
product line, but is this always done? 
We could enlarge on the examples of complications arising with the use of 
the operating ratio, but we will stop here. None of the problems cited, or f 
could be cited, are insolvable. They are, however, real problems which must be” 
given thought and which enter into any analysis of the operating rate. %y 


Return on Investment and Decision-Making 


The uses advocated for the return on investment computation (and the com” 
ponent percentages) may be broken up into the following two general classife 
cations: : 


1. Measuring results of operations. 2. Decision making. 


The usefulness of the percentages for the first purpose depends primarily ca 
the procedures used to compute them and the completeness of the analysis made 


to interpret the resulting information. There are problems of joint costs and 
joint assets, of measuring assets, and measuring income but, despite the prob 
lems, measuring results of operations is a reasonable use of the percentages, 
The prime objection in this area is that the percentages are used to measume 
efficiency in areas where other measures might be more applicable as well s 
easier to apply. ‘ 
The usefulness of the percentages in decision-making is slightly more complex, 
Assuming that the percentages are correctly computed, the question may still 
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asked as to whether or not they can rationally be used for some of the purposes 
to which they are currently being applied. Among the more questionable uses 
of the return on investment are: 
1. Capital rationing decision, (included in this classification are equip- 
ment replacement, capacity expansion, research, buying versus leas- 
ing, make or buy, introducing new product line or other new 
activities) . 
2. Pricing decisions. 


The objection to return on investment as a guide for capital rationing decisions 
is a basic objection resulting from the fact that the procedure used ignores the 
time shape of earnings and the discounting of future earnings back to the present. 
The latter approach to capital rationing problems is certainly not perfect, but it 
does do everything the return on investment does and a bit more. The two 
procedures are of equal difficulty to apply, so the better approach might as 
well be used. 

It has been suggested that pricing decisions should be made with one eye 
on the return on investment, that an “optimum” return on investment should 
be the goal rather than aiming for a set dollar amount of income for each dollar 
of sale. But just because a set return on investment is desired, this does not 
mean that it will be attained by changing the price. Theoretically, the price 
should be established which will maximize profits. This does not require a look 
at return on investment. If profits can be increased, this can be established with- 
out looking at the return on investment. In certain cases, strategy may dictate 
that the pricing policy be one of not maximizing profit in the short run, but 
rather thinking in terms of the long-run profit. In some very special situations, 
decisions of this nature may be aided by consulting the return on investment. 

It is interesting to note that a decision can be made which will maximize the 
return on investment, but which will not maximize income. Assume the follow- 
ing situation: 


Plant A Plant B Company 


Average investment 1,000,000 1,000,000 2,000,000 
Income 500,000 100,000 600,000 
Return on investment 50% 10% 30% 


If Plant B is disposed of and the proceeds distributed as dividends, the return 
on investment for the company as a whole becomes 50 per cent instead of 30 
per cent. The income of the company, however, decreases from $600,000 to 
$500,000. The return on investment is being maximized but income is not. 
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Alternatives to Return on Investment 

The use of any of the return on investment computations should cert, 
be tempered by the realization of their limitations. In many cases, the limitatig 
and qualifications of the method will be of such a magnitude that manage 
would do better not to use the return on investment as a measuring device atl 
Are there any alternative measures of performance which could be 
for the return on investment or, at least, used to supplement the computation 
In many cases the answer is, “yes.” These possibilities should be thorugh 
vestigated. PA 

If the efficiency of the plant manager is being measured, is the return on im 
vestment a suitable measure of his performance? The answer is generally, 

The plant manager has no control over sales and the level of sales will be 

of the prime factors determining the rate of return of a plant. The plant 
ager should certainly not be held responsible for the things he can not 

What, then, does the plant manager control? The plant manager controls the 
costs incurred in his plant and it is these manufacturing costs which should be 
measured in forming an opinion of the efficiency of the plant operations. Ob 
viously, the manufacturing costs must be related to the units produced in making 
the decision as to whether or not the costs are reasonable. 

The conclusion of the author is that the best measure of efficiency of the plant 
manager is the cost of producing the various products of the plant during the 
period. The author realizes that there are problems in determining the cost of 
the products produced, especially in the area of absorption of fixed costs, but these 
problems can be solved. The theories and practices are available. By focusing at- 
tention on the cost of the product produced, the efficiency of the plant manager 
is measured separately and distinctly from the influence of the level of sales. The 
problem of determining the amount of investment is also bypassed. 

The sales manager of a division should, in like manner, have his efficieng 
measured by the sales he generates (assuming a fixed pricing structure), rather 
than by the net income of the division. Since he cannot control the costs of 
manufacturing the product, these costs should not affect the measure of his 
efficiency. 

The problem is somewhat different when attention is focused on the general 
manager of the division. He is responsible for both the level of sales and the 
efficiency of manufacturing. To measure his efficiency, and the efficiency with 
which he utilized the resources at his disposal, return on investment, properly 
computed, is certainly a useful device and should be used. 
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Prepare for Your Better Accounting System 


by ROBERT K. MIRRIELEES 


— Is ABROAD TODAY THE IDEA that automation, meaning the purchase and 
installation of electronic equipment, is a panacea of all accounting and clerical 

problems. The understanding and planning which are a part of such a program 
are very often glossed over or ignored by the company or individuals enamoured 
with the tempting thought of using new machines and devices to eliminate many 
hours of manual work. This article will endeavor to describe the conditions and 
plans which are vital pre-requisites. The first step in any program should be an 
analysis of present accounting and clerical techniques, using the following list as 
a guide: 

‘1. Have you a uniform code of accounts? 

2. Is your code of accounts adaptable to tabulating equipment? 

3. Do you have uniform account titles ? 

4. Have you provided for sufficient information in your numerical 

code? 

. Does your code provide for growth and expansion? 

. Have you a uniform manual of accounts? 

. Have you appointed some committee, department or individual to 
be responsible for the assignment of new codes and maintenance 
of the code program? 

. Have you set up a methods and procedures department to sys- 
tematize clerical functions throughout the organization? 

. Has sufficient authority been granted to allow the methods and 
procedure department to operate and install newly-approved 
methods ? 

. Has a standard procedure manual been established to route re- 
ports and forms through various stages of clerical steps and to var- 
ious departments? 

. Does the standard procedure manual integrate the clerical systems 
with the tabulating methods which are either in operation or con- 
templated ? 





R. K. MIRRIELEES is a staff accountant with The Diamond Match Company, New York, 
N. Y. He has been affiliated with this company since 1932. Mr. Mirrielees is a previous 
contributor to the Bulletin. 


DECEMBER, 1957 8&3 





. Has the cost of automation been measured against the reduced cost © 
of manual operating methods after improved code, manual, and — 


procedures have been applied to present methods ? 


. Have deadlines been established for branch, division or depart 
ment reporting so that a transition to new equipment will not 
cause confusion and chaos? 


This check list emphasizes the type of review entailed and work which 
be done. It is not designed to be a comprehensive plan but merely one 
able to give to others the benefit of experience which has been gained. The 
many speakers and writers on this subject seem always to dive into the deepest 
part of the topic without first wading in the shallow end of the pool, 


Development and Adaptation of Account Codes 


A uniform code of accounts might be called the keystone of any a 

to automation. The planning of the system of coding and how well it is m@ 
derstood conditions the results obtainable from equipment. An application 
of a code to the present system will give a trial period to experiment with the 
code design. If the present accounting system does not use a code, the first 
would be to prepare a simple code for the manual ledger. The best method isp 
try to anticipate future plans for mechanization and to mold the manual code 
such a manner that later adaptation will be simpler. Our first code was a prime 
series of numbers running from 1 through 99 in the following manner: 


Prime Series Secondary Series 
. Cash 1-2—Payroll cash fund 9-1—Raw material 
inventories 
. Securities 1-3—Petty cash 9-2—Work in 
process 
. Accounts receivable 6-1—Trade accounts 9-5—Supplies 
receivable 
. Inventories 6-2—Employee ac- 
counts receivable 
. Prepaid expenses 18-1—Unexpired 
insurance 
premiums 
After several years of experimentation, an enlarged code committee was & 
signed the task of revising the manual code to meet tabulating requirements 
The first task was the preparation of product, sales territory and custome 
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codes, to provide a means of reducing the billing and sales statistics workload. 
Asa result of their study, the following codes were developed: 


1. Customer code 3. Shipping point or 4. State, county and 
2. Product code warehouse code city code 
5. Territorial code for sales districts 


The customer code was prepared after a study of the number of present 
customers, the potential number in the future and any specific data needed, 
such as broker, jobber, chain or other type of customer. The numbers in the 
code were then arranged to provide an alphabetical sequence of customers’ names 
based upon the current list and the material available from tabulating compa- 
nies. Gaps in the number series were provided for future customers or changes. 
The product code was assigned on the basis of past experience and present prod- 
ucts providing five digits for separation by brand or pack, if necessary. There 
again, space was provided to absorb the addition of new products, classes of 
products and the changes in public taste for new packs or brands. The warehouse 
code was designed to provide information on the location in- which the shipping 
factory or warehouse operated and the responsible sales department for each 
shipping unit. The state, county and city code was adapted from the standard 
code published by one of the leading tabulating equipment companies. This 
code gives us needed designation of governmental units. Territorial codes were 
based upon the company’s own geographical boundaries for sales statistics. This 
four-digit code provided for the sales division, the sales area, the sales district 
and the salesman within the smallest sales responsibility. 

In each case, the committee first determined the number of digits available 
under the machine system which our company had decided to use in its future 
machine accounting applications. As a result of this study, we decided apes a 
machine code consisting of four fields made up as follows: 


Ist field 2nd field 3rd field 4th field 
4 digits 4 digits 3 digits 6 digits 
(general ledger (location or (product (subsidiary 
code) responsibility code) code) code field) 


The total code could be 17 digits and, although this seems large, it was felt 
necessary, due to the complexity of our business and the multiplicity of branches 
and locations, and for future expansion of tasks which might be absorbed by 
automation in the future. 

In the application of the code to accounting methods, we decided that the bal- 
ance sheet was the prime end-product and our code assignment would first be 
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made to major balance sheet items. From there, we would break out greater 
tail as the code was “exploded” into its ultimate number of digits for ledger 
The first field in the code, designated as the general ledger code and i 
of four digits utilized the first digit to provide a simple medium of sorting 
collecting the accounting data for balance sheet totals. The remaining three di 
were used to expand the code to individual ledger accounts. The columns below 
are illustrative: * 

Balance Sheet Expanded for Expanded for the 

Group Code Balance Sheet Items General Ledger 

1. Current assets 11. Cash 1101—Imprest cash 

Investments 12. Marketable securities fend in beat 


2. 
3. Fixed assets rere 
4 13. Accounts receivable 1103—Payroll' fends 


. Deferred ic 
charges, pre- . Reserved ee. nen A 
4 x ; ‘ 
ape a & eee 1105—Treasurer’s fund — 
ventory 1106—Freight imprest 


. Current payables fund 
6. Long term . Work in process 
payables inventory 1107—Petty cash fund 


. Capital and Semi-finished goods 1130—Funds in transit 


surplus nies 
Cost of sales 1140—Undistributed 
: cash receipts 


. Selling expense 
. Administrative 1201—U. S. Govern- 
ment bonds 


expense and 

other income 1220—State & mu- 

and other de- nicipal bonds 

ductions 

Wherever possible, accounts which might require further breakdowns withia 

their grouping were assigned a number which would provide additional code 
space, e. g., 1340 for interest receivable. There are nine additional codes avail 
able, from 1341 through 1349, for assignment of varying types of interest receiv. 
able, should such information be necessary. The same plan was followed through- 
out the entire general ledger code. In the profit and loss section, which begins, 
with 8000, 9000, 10,000, the last three digits of the code were standardized by 
nature of expenses to simplify clerical operations in divisions having more than 
one type of expense. For instance, 101 is salaries and 430 is office expense, 
Hence, 8101, 9101, and 0101 are salaries in the production, selling, and admin 
istrative expense sections, respectively, and 8430, 9430 and 0430 are office ex 
pense sections. 
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When the first field code had been completed, there remained the problem-of 
account titles and names. The description was limited by the tabulating card 
space, and provided sufficient room for 30 letters. A glossary of the abbreviations 
used was included with the code to avoid misunderstandings. The two examples 
below show the shortening: 

Reserve for Depreciation-Build- Res. Dep’n B’ldgs—Bldg Equip. 
ing and Building Equipment (27 letters) 
(57 letters) 


Prepaid Real and Personal Prop- _— Prepd. Real and Pers. Prop. Tax 
erty Taxes (40 letters) (28 letters) 


As has been indicated, the second major field was assigned to responsibility or 
function and again four digits were used to provide sufficient numbers for each 
division and its plant locations, with sufficient expansion for departmental re- 
sponsibilities. The initial digit represents office, the second the various depart- 
ments or responsibilities, and the last two are utilized for the various sections 
within the various departments for budgetary control. The general office in 
New York was assigned prime code 1000. The subsidiary codes are as follows: 


N.Y. Office Plant Offices 
1010 Executive dept. 2600 Control account 


1020 Finance dept. 2601 Receiving dept. 
1021 House counsel 2606 Maintenance dept.. 
1060 Comptroller's dept. 2610 Composition dept. 
1062 Staff depts. 2615 Shipping dept. 
1063 Statistics section 


The master code for the product class to be charged for profit and loss yard- 
sticks on various finished goods lines is applied in the third field and utilizes 
product designations mentioned earlier. The first three digits of the five digit 
product code determine this major product code, which then aids in keeping 
separate inventories, and facilitates sales and inventory calculations for the gen- 
eral ledger entries. 

The fourth field was provided for the many detail breakdowns which are or 
might be required to permit analysis of large expenses and for management re- 
port preparation. A sample of some of the codes we have set up for this field 
are as follows: 

1. Employee number code for payroll and employee receivables, based 
upon an alphabetical listing. Here the telephone directories were 
used as a guide in setting up groups of numbers for assignment of 
new names. 
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. State, city and county code for use in accruing taxes, analyzing tax” 
payments, and expense collection, obtained from the overall state, 
county and city code mentioned earlier. i 

. Territory code for analyzing salesmen’s expense, commissions and t 
other selling expense. = 

. Warehouse code for analysis of shipping expenses and storage 
charges attributable to various warehouses. 

5. Bank code for various bank accounts and disbursement records. 


We first installed the new code in our headquarters office and tested it them 
After this period, the code was formally prepared and submitted to all divisiogs 
and locations as the official numerical account designation. During the trial pe 
riod, the code committee observed the operation of the code and made notes fr 
use later. 


Code Manual a Necessity 


When a numerical code of accounts has been adopted and released to the tae 
ious divisions, there remains another major step before the preliminary ground 
work for use of mechanical or electronic equipment is complete. Numerical code 
insure uniformity in account name in tabulating equipment, but that does ag 
mean that content is similar. In order to insure uniformity of content in ead 
division's accounts, a manual must be prepared to define and explain each numer 
cal code and to firmly limit the type and kind of entries which should appear 
in them. The code committee should prepare this manual with help and guidang 
of the other accounting and operating personnel throughout the company. This 
manual should not attempt to detail each item in an account but to outline broad 
patterns which will keep each division in concert with similar operations within 
the overall company. A sample of manual text for one of our accounts is shown 
below: 

Account 3130-——Timber Cutting Rights (Advances on Stumpage) 

This account is to be charged with deposits or advances made in con- 
nection with contracts for cutting rights on standing timber. These 
contracts arise from negotiations with various state or Federal forest 
agencies, as well as individuals or businesses. The bid deposit which is 
made prior to acceptance of the contract by both parties should not be 
entered in this account but should be debited to Code 1325. The bid 
deposit would be transferred when the contract was accepted by the || 
company and the grantor. 

Subsidiary records are to be maintained and each contract identified 
to facilitate the handling of timber payments and accounting for timber 
cut. Contracts where the cutting rights cover a period greater than 18 
months should be handled in accordance with Standard Procedure 6. 
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The accounting treatment and monthly statements required in this code 
are spelled out in Part 2 of this procedure. The subsidiary records 
should be balanced to the control monthly. 

Cutting rights acquired for a period of less than 18 months should be 
debited to Account Code 1550. The principle of write-off is identical 
but, because of the shorter period between purchase and logging, it 
is felt that these rights should be reflected as inventory rather than 
stumpage. 

Charge this account: 

. With deposits made in accordance with contract terms on timber 
cutting rights. 

. With the amount of bid deposits where our bid has been accepted 
and the contract issued. 

. With additional deposits or advances under existing contracts for 
cutting rights. 

. With the amount of credit balances included in the ledger at the 
end of each month. Offsetting credit to be entered in Code 5205. 


Credit this account: 
. With the contract cost of timber cut on each contract during the 
month. 
. With contract cost of any sale or disposal of timber on any contract 
during the month. 


. With the reversal of the entry made at previous months closing for 
credit balances. Offsetting debit is to be charged to Code 5205. 


Establishing and Utilizing a Methods Unit 


When the code and manual have been adopted, there remains one more im- 
portant task. Who is to be responsible for maintaining these important tools? 
This is the point at which many companies fail in their entire program. A code 
and manual are costly to establish and, if they are not strictly enforced and con- 
trolled, can in a relatively short time become useless. The code committee is 
the best equipped body to carry on, for at least a year or two, until someone else 
is empowered to maintain and administer the new code and manual. During 
this period, the decision should be made as to which group will assume these 
duties when the code committee is prepared to relieve itself of the function. The 
methods and procedures section or department is best suited for this task. This 
brings us to the next important step in automation preparation, the establishment 
of such a department if one does not already exist. To attempt any type of 
mechanical accounting without a methods group is to simulate the efforts of a 
man trying to fly an airplane after having practiced on a swing. 
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A manua! system of accounting is extremely flexible because its prime ¢ 
is a human being and he may use judgement and intelligence in any step ¢ 
operation he is performing. However, in our modern machine applications, 
operations are inflexible in that they follow pre-set programs and it is not 
sible, in many cases, to alter programs without considerable cost and 

It, therefore, becomes extremely important that each step in our 
be well defined and well thought out, in order to produce the desired resuligy” 

Thus, careful planning is needed to enable management to decide upon 4 
limits or type of machine applications which are practicable and a 
All these problems can be solved and answered by a methods and procedures de- 
partment, the function of which is to study, analyze, systematize, record, Present 
and propose methods and to suggest improvements in clerical operations, z 

The next step is to grant the methods and procedures department sufficient 
authority to obtain the information necessary to carry out its assigned function 
and improvements in methods after approval by management. Following closely 
upon this authority is the important step of preparing a standard procedure 
manual. This manual spells out in detail the various clerical job functions whidy 
must be performed by the various departments. As the methods and procedures 
department explores various current practices and begins to establish standards of 
procedure, it will issue instructions, approved by management, to the various 
operating sections. These procedures should tend to unify the various functions 
as they are performed and should show areas where savings can or will be made 
as a result. Thus a procedure manual begins. It does not conflict with the code 
manual but tends to explain in detail the practices and steps through which the 
latter is put into practice. 

When the procedures department has had sufficient time to review and 
amend present methods, a study should be made to measure the savings which 
have been accomplished. It may be evident at this point that further mechaniza 
tion would not produce enough savings to make such an investment worth while, 
The system can then operate on the same basis as before, with improvement in the 
form of the permanent addition of a code, a manual, and a methods and proce- 
dures group. If, however, a study shows that additional savings can be realized 
from mechanized methods, then the methods and procedures department would 
proceed to integrate and correlate their parts of the system in such a way that’ 
they would be adaptable and economical for use in machine accounting methods” 

The final step is to be sure that changes from the present methods are made! 
in accordance with definite plans laid down by the methods and procedures 
group. One of the easiest ways to ruin a tabulating installation is to overburden” 
it with a hastily conceived switchover which causes loss of machine time and) 
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records confusion almost impossible to set straight. Our ledger transfer was made 
after all difficulties had been eliminated, as far as possible, by the methods de- 
partment in conferences with both the tabulating and accounting departments. 
Furthermore, both systems were run for a period of two months or so to be sure 
that the switchover had been accurately accomplished. 


Walk—Don't Run—to the Most Practical Installation 


No attempt has been made in this paper to deal comprehensively with ad- 
vanced data processing systems. What we have tried to do is to throw light on 
some of the small—and not so small—details which are often glossed over by 
many who are so enthusiastic about their subject that they make undue, even 
catastrophic haste in their efforts to keep up with the procession. 





Government Contracts and Appropriation Dollars 


by ERNEST D. MARSHALL 


It has been often said that persons dealing with the Government deal with its 
agents at their peril. The Government's contracting officer, in whom special trust 
is reposed, is expected to stay within the funds appropriated or alloted to him, 
but if through error he does not do so, what happens to the contractor who 
relied upon the contracting officer’s signature and assumed that requisite funds 
were available? What happens when a change order causes an overobligation? 

A disbursing officer signing checks keeps an eye on the bank balance. As for 
the contracting officer, his eye is on the appropriation, which is analogous to a 
bank account, to see that adequate money will be available when the goods 
ordered are to be paid for. There is an orderly system to guide these officers. To 
what extent is the contractor integrated into it? 

This brief note can only draw attention to decisions of the Court of Claims 
which have involved particular situations and might not always be followed. 
The contractor who is working on a project which is the sole subject of a single 
appropriation by Congress should check to see in which category his contract falls: 

1. If the statute authorizes certain work but does not limit the costs, 
the Government is liable to pay its reasonable value even if Congress 
omitted to provide the money for it. 
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2. If the statute authorizes the work to be done but definitely limits the ~ 
amount expendable therefore, the Government is not liable for 
anything beyond the limit fixed by Congress. be 


. If the statute authorizes the work and appropriates a fixed amount E 
for the particular project but does not limit the cost to the amount. 
appropriated, the Government is liable for commitments beyond = 
the appropriation. A deficiency appropriation, however, is still © 
necessary to provide the extra funds. a 2 


It is more likely, however, that the contractor will be one of several 
who are to be paid out of a single appropriation. The Court of Claims has 
that, under such circumstances, a contractor is under no duty to look into he 
books of the government agency involved to make inquiry as to how many 
contracts have been or are being written based on that appropriation. But 
Comptroller General might assert or the Supreme Court might hold that ; 
case is bad law and rule that the Government is not obligated. Statutes 
prohibit officers of the Government from incurring obligations under an 
priation beyond the amount allowed by Congress for the purpose. In the face 
of this prohibition, how can a contracting officer validly commit the Government 
for more than appropriated, regardless of how many contractors are in | 
The possible inconvenience to the contractor justifies the caution onal 

A contractor dealing with the Government on a project specially authorized 
by Congress should see whether there is anything in the act which limits the 
amount expendable for the purpose or whether he is the only contractor to} 
paid from the appropriation. If either be the case, he must join the con ng 
officer in carefully checking the appropriation. Although parties coors cag 
the Government for services under a general appropriation act may not consider 
themselves bound to know the condition of the appropriation account at ti 
Treasury or on the contract book of the department concerned, they carry the 
risk of the decision of the Court of Claims being overruled and should protect 
themselves. It would be better for the contractor to avoid the risk and eye the 
appropriation too. 
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Beyond these Covers 


Books, Proceedings, Studies 


A Dictionary for Accountants 

Bric L. Kobler, Prentice-Hall, Inc., Engle- 

wood Cliffs, N. J., Second Edition, 1957, 516 

pages, $10.00. 
This work was advanced by its author as 
aploratory at the time of its first edition 
fve years ago and it appears that this is 
true of the second edition, only in less de- 
gree so far as welcome accorded the earlier 
edition and revisions applied in the new 
one may bring greater standing. However, 
the volume has a definite record of prac- 
tical usefulness and the revision is also an 
expansion in number of terms included. 


Whole Dollar Accounting 


Florence A. May and Herbert F. Klingman, 
Controllersbip Foundation, 2 Park Ave., New 
York 16, N. Y., 1957, 335 pp., $7.50. 


A volume of applications of whole dollar 
accounting, the contents of this group of 
studies is arranged in sections by “field of 
business,” e¢.g., “manufacturing and proc- 
essing”, “electric and transportation utili- 
ties”, “marketing”. There are fourteen such 
studies in all, followed by appendices which 
include a bibliography, several article re- 
prints (one from the Bulletin), source ref- 
erences, and citation of government regula- 
tions relating to whole dollar accounting. 


Summary of Proceedings of 
Statistical Sampling Conference 


Headquarters, U. S$. Air Force, Washington, 
D. C., 1957, Paper bound, 85 pp. 


Progress since 1954 in exploration and ap- 
plication of statistical sampling in auditing 
operations of the Air Force are discussed 
and evaluated in the proceedings reported 
here, which include a number of addresses. 
Among them are, “The Role of Statistical 
Sampling in Auditing”, “Progress Report” 
on the program to apply statistical tech- 
niques in air force auditing and its “Gen- 
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eral Evaluation” by a representative of the 

public accounting profession. Report of 

panel discussion is the concluding item. 
The Finances of Increased 


Airline Profitability 


Aviation Studies (International) Limited, 66 
Sloane Street, London, S$. W. 1, England, 
1957, Paper Bound, 33 pp. 


An investigation of the operating results of 
major airlines since 1950 has eventuated 
in a three-part study, of which the present 
work is Part I and bears the particular sub- 
title of “The Economics of Procurement” 
(of new equipment). A major portion is 
devoted to the place of depreciation policies 
in this area. Succeeding parts of the study 
will concern “Structure and Control of 
Capital” and “Case Histories”. 
Bibliography For Office Management 
National Office Management Association, Wil- 


a Grove, Pa., 1957, Paper Bound, 47 pp., 
3. 


The titles listed in the present edition of 
this well-detailed bibliography are annotated 
to show the nature of the book, article, or 
pamphlet referred to in each listing. These 
are grouped topically (from absenteeism 
to work simplification, by way of account- 
ing, break-even analysis, budgeting, cost con- 
trol, machine depreciation, production meas- 
urement and numerous other relevant sub- 
ject matters). The period covered is the 
five years to June 30, 1957. 


Proceedings of the Tenth Annual 
Accounting Conference 


Agricultural and Mechanical College of Texas, 
College Station, Texas, 1957, Paper Bound, 
52 pp. 


Numerous pertinent addresses are included 
in this report of the conference held last 
April. Among these are “Significance of 
Professional Auditing Standards in Busi- 
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ness Financing’, “Responsibility of the Ac- 
countant in the Field of Labor Relations”, 
“The Principles of Work Simplification” 
(and two others on work simplification), 
“The Accountant as a Counsellor to Top 
Management”, “An Application of Internal 
Control” and a presentation of “The du- 
Pont Chart System for Appraising Operat- 
ing Performance”. 

Supervisory Responsiblity and 

Authority 

Chester PF. Evans, American Management As- 


sociation, 1513 Broadway, New York 36, 
N. Y., Pampblet, 1957, 64 pp., $3. 


The result of a survey (and identi 
search Report No. 30) as to the” 
of specific types of responsibilities 
thorities in a group of first-line fe 
higher management personnel” in 
dustrial plants, this pamphlet o 
number of revealing tables but 
toward material which tables o 
press, i.¢., informal comment and off 
dications of attitude. The survey is 
as having been limited and explora 
is presented as such rather than asa 
tive.” 


Articles 


Preparing an Accounting Manual 
for a Company 


H. O. McNutt, Canadian Chartered Account- 
ant, October 1957. 


A clear and rather well-detailed descrip- 
tion of how to prepare an accounting 
manual and inject it effectively into the 
stream of operation, this article includes 
closing comments which cite experience 
during World War II and century-old 
church handbooks as reflecting need and 
usefulness of this type of work. 


Financial Reporting in a 

Changing Society 

Marquis G. Eaton, Journal of Accountancy, 
August 1957. 


Early in this article appears a list of ten 
areas in which financial reporting is sig- 
nificant to individual, corporate, and gov- 
ernment fiscal action, periodically and from 
day to day. This list serves as a point of 
departure for discussion of progress of ac- 
counting in meeting the related needs. 


Comments on Financial Statements 
Filed With the S. E. C. 


Andrew Barr, New York Certified Public Ac- 
countant, October 1957. 


An article of general coverage by the Se- 
curities and Exchange Commission's Chief 
Accountant, this paper identifies essential 
requirements of financial statements filed 
under the acts which the S.E.C. administers. 
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The presentation is partly advisory ig 
acter. ' 


Direct Costing 


Alphonse Riverin, Canadian Charteed 
countant, October 1957. 


A short paper on its topic, the : 
ticle includes the usual comparative 
tration of direct and absorption 
little elaborated, and succinct stat 
advantages and disadvantages. 


Internal Control Techniques 
R. K. Mautz and R. Schlosser, Ji 
Accountancy, October 1957. 


Presenting seven “basic techniques” 


ganization, review, reporting, records, & 


ing, protective devices, and clerical 
devices), the authors of this article 
several paragraphs to each in turn, 
suggested that the effective applicati 
these techniques measures the 
control achievement. 


Converting to Automatic Data 
Processing 


Herbert T. Glantz, Office Executive, 
1957. 


An appraisal-type article with some : 


material in it, the present paper bo 
ries the author's viewpoint favoring 
ress toward use of electronic equipn 
the office and warns that applications 
be soundly based. 
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anized Accounting for the 


Mech 
industrial Firm 
Aribur P. O'Connor, Advanced Management, 


August 1957. 
Companies which may have decided to go 


no further in investigating electronics at 
present, may find some relief in this descrip- 
tion of a system in which “all standard 
bookkeeping is accomplished on one type- 
writer bookkeeping machine.” The back- 
ground company is in the engineering field. 

Study of a Successful Computer 

System 

Paul Kircher, Journal of Accountancy, Octo- 


ber 1957. 
An insurance company application of elec- 


tronic computing equipment is narrated in 
this article which stresses the physical char- 
acteristics of the equipment and problems 
in its use. “Main file routine” was the ini- 
tial procedure programmed and handles 
over 800,000 transactions a month. 


Electronic Data Processing and 
the Accounting Faculty 

W. Roger Hammond, Accounting 
October 1957. 


Concluding this short article, the author 
suggests that “‘with the industrial engineer 
at the cost accounting window of the house 
of accounting, the management consultant 
at the advisory window, and some attorneys 
daiming, that technically a very large part 
of the house doesn’t really belong to the 
accountant—I suggest that we open the 
door to EDP before it takes up exclusive 
residence with—engineers and mathemati- 
cians. 


Review, 


Recognizing and Evaluating 
Profit Opportunities 


F. S. Capon, Cost and Management, July- 
August 1957. 


Here highlighted in the vein of the article 
title are “re-check on existing products,” 
“consideration of business diversification,” 
and the evaluations of apparent profit op- 
portunities through a many-sided type of 
profitability study. The paper is partly sum- 
marized in an illustrative chart on “the 
path of planned company development.” 
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Income Determination for the 
Nonprofit Institutions 

ayete L. Pye, Accounting Review, October 
1957. 


What costs mean in relationship to revenue 
when they are not incurred to produce it, 
is explained here, with a positive conclusion 
that, at least, “a measurement of total cost 
matched with asset inflows can contribute to 
the question of cost shares to be borne by 
various groups.” 


Organization and Staffing 

L. L. Purkey, Office Executive, October 1957. 
“In most companies top management is di- 
rectly responsible for the conditions that 
create excessive clerical staff and paper 
work”, says the author of this article, who 
recommends “the desk survey of individual 
clerical workers by skilled methods ana- 
lysts”’. 


Educating Tomorrow's Accountant 
—Today 


Peter A. Firmin, Accounting Review, Octo- 
ber 1957. 


Recommendations for upgrading accounting 
education at the undergraduate level are 
made by the present author, with a “pre- 
business” course suggested for the first two 
years. Heavy stress is laid on leadership by 
educational institutions in development of 
the educational process. 


Addresses of Periodicals 
The Accounting Review 


c/o R. Carson Cox, College of Commerce, 
Obio State University, Columbus 10, Obio. 
Single copy $1.50. 

Advanced Management 

74 Fifth Avenue, New York 11, N. Y., 
Single copy, 75¢. 

Canadian Chartered Accountant 

69 Bloor St., East, Toronto 5, Canada. Single 
copy 60¢. 

Journal of Accountancy 

270 Madison Ave., New York 16, N. Y. 
Single copy 75¢. 

New York Certified Public 
Accountant 

677 Fifth Ave., New York 22, N. Y. Single 
copy 50¢. 

Office Executive 


1927 Old York Road, Willow Grove, Penn. 
Single copy 50¢. 


95 











STATEMENT REQUIRED BY THE ACT OF AUGUST 24, i912, AS AMENDED BY THE 
MARCH 3, 1933, AND JULY 2, 1946 (Title 39, United States Code, Section 233) 
THE OWNERSHIP, MANAGEMENT, AND CIRCULATION OF THE N.A.A. 





». Vn. aenees enh. eden hee blisher, editor, editer, and buen 
are: Publisher, National Association "of Accounta 505, Pers Avenue, New York 22, 
Editor, George F. Wyman, 505 Park Ave., New York N. Y.; Managing Editor, None; 
Menger Raymond P. Marple, 505 Park Avenue, New York 2, 'N. Y. 

The owner is: (If owned by a corporation, its name and address must be stated 

inamodiateh thereunder the names and addresses of stockholders owning or ! 
or more of total amount of stock. if not owned by a corporation 1 names 
of the individual owners must be given. If owned = 4 or other 
firm, its name and address, as well as that of each individual member, ory be 
National Association of Accountants, 505 505 Park Ave. Woe F Y le Preside 
Scott, Haskins & Sells, 1401 National Bidg., Detroit 26, M 
505 Park Ave., New York N. Y.; Treasurer, ~ HY Tones qretery, Aeteer 
Broad St., New York 4, N. 3 

3. The known bondholders, " mortgages, and other security holders owning or holding 
cent or more of total amount of bonds, mortgages, or other securities are: (If es e 
so state): None. 

4. Paragra 2 and 3 include, in cases where the stockholder or spovlty heldes 
the books the company as trustee e in any other fiduciary relation, 

ation for whom such trustee is acting; also the statements in 
at's full knowledge and belief as to the ym and Conditions 


holders and security holders who do not appear upon the books of the 
= hold stock and securities In a capacity o' than that of a bona fide owner, 
a The average number of copies of each Issue of this dey - sold or distributed 
the mails or otherwise, to paid subscribers Guten Se 2 months preceding the 
above was: (This information is required from dally, aX, semi-weekly, and 


aa GEORGE F. WYMAN, Edifor 


JESSIE KERR REVER 
fete Public, State of New Yi 


ified in Nassau County 

Sealed filed with deg vem A 
Term Expires March 30, 1959 

Sworn to and subscribed before me this !2th day of September, 1957. 














